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Foreword 



Some of the main issues in current educational debates are concerned with 
the corb curriculum* the Icamtng of skills « and the balance between content 
and process learning. These ore closely related issues* for many intellectuaJ 
skills, most obviously those of communication and literacy, are vital to 
everyday activity and an: readily seen as part of the core curriculum. U is 
well recognized Uk>, for example, in^plygrams concerned with language 
across the curriculum* that such skills ar^TlTTrseparatc curriculum compo- 
nents but pervasive aspects of atl schcx^l activities. 

Ih the same way* maqy would press for the skUls asMiciatcd with thinking* 
* enquiry, and problem*solving to be accorded a more prominent place in the 
core curriculum^ again not as separate units of study but as integral to many 
or all school activities. However, just as many eommun ligation skills need to 
be taught, so« too, may thinkipg arni enquiry skills. This book is concerned 
with such teaching. * . 

There have been many attempts at teaching enquiry methods* that is, skills 
concerned with constructing knowledge from available information and 
searching hyr new information. Therc^have been similar attempts with 
teaching the clo5»ely related skills of problem*solving* those concerned with 
putting available information to use. Indeed* problem-solving is- most fre- 
quently seen as a form of enquiry. However^ the career of such skills as 
feasible curriculum components has been a ehequerecf one, as Dr 
Whitehead's review shows. Apart from the pmblerhs that generally beset 
educational innovation^ attempts at teaching enquiry skills face at least three 
important difficulties. 

First, there is often uncertainty in aparticu^^ar area as to the exact ndture of 
enquiry skills or problem -solving. The best way to demonstrate ^t his diffi- 
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ctilty is to invite the reader to corPipose a nurnber of test tasks^which would 
indicate whether a grade six child is demonstrating some agreed level of 
enjijuiry skill. It is cleaY that such skills are m^uch less easy to assess, andeVen 
to specify, tfian the skills ot\ say, rqadin^'anjJ calculation. It is indeed much 
easier'to recognize the solution to a probljem of ^he statement of a.principle 
gained from enquiry than it is to recogni^^||K quality or-appropriateness of 
the steps taken iVt the proce^ of enquiry its^^^br this reason, teaching most 
frequently focuses on the product r^ither than the process.' 

^^feoridly, it is uncertain whether; enquiry skills that- are appropriate foi* 
one area of knowledge arc suitable *for others, or whether such.skills arp 
. general from one aspect of a particular subject to another. The enquiry skills 
of science for example, are iTr many ways different from those of social 
studies. One of the tasks of the primary scttool would seem to be to identify 
and "teach^^e cornijion and basic elements of the enquiry process across 
differenFcontent boundaries.^ ' ^ 

Thirdly, there is the question of how the process of enquiry caji best be 
taught, or indeed whether it can 6r should^be taught at all. The art of enquiry 
or of solving problerns might well be ^me^jiatural process that matures as 
one gains more experience of thejvorld-, developing in each person accord- 
ing to his native ability. Alternatively, although we may leafn to learn and 
discover bow to discover essentially through ourjpwn devices, we may 
develop these skills all the betterthrough systematic opportunities to practise 
them. The amount-of practice may well be the critical factor. On the other ^ 
hand, just as other skills can be analysed, efficient teaching programs 
based on component skills devise<%jS€<'it may be with the process of enquiry.- 
If this last alternative is the case, there is a clear need to develpp these 
efficient tfeaching procedures. / ^ ■ - ^ ■_ 

It is these three major questions which form the main themes of this book. 
Not only aire they analysed and the literature reviewed from a variety of 
vantage points, but the experimental study described offers an imj^ortant 
contribution to their further analysis in terms of social studies teacning. 

There is no further need to comrnent on the substantive issues raised, but 
one methodological issue deserves attention. The researcher concerned with 
precise educational questions has^ntinenviable task ^ for so frequently the 
constraints ,of school life, rightly, nn^^^e strict experimental work either 
impracticable or undesirable, and, in any case, uncontrolled variables usu- 
ally make interpretation doubtful. Even theweaker demands of correlational 
studies are bften not adequately met, antl frequently the only justifiable 
approach is the detailed case siydy. However, there are cases in whicli the 



nature of the questions deserves a stricter experimental approach. It is then 
up to the researcher to Exercise both cafe and ingenuity in carrying through a 
design which does not do violence fo the' richness of the constructs or the 
particularities of situations or to the human factors involved. Here is one of 
those' cases in which such a design seems to have 'been possible 

December 1977 G. T. Evans: 

■ Professor of teacher education. 
Department of Education, 
University of Queenslar}d. 
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Introduction 



. « . t?te child must learn to cope with a rapidly changing environ-^ ^ 
ment. To do this he must be able to vi€!W his role and those of others 
in an objective way via the test of evidence. It is believed that this 
ultimately will be ctchieved if the child develops and refines his 
knowledge about^he social worlds and learns the process of inquiry 
through using it, so enhancing his ability to think in a rational 
manner. These three factors are closely interwoven. 
(Society in Vie^^ Victoria, Education Department/ 1974:6) 



The improvement of thinking as an objective of Social Studies. teaching 
receives strong emphasis today. Such an objective is not new and can readilj? ; 
be traced to I>ewey: at the beginning of the century afici to other writers before 
him. Dewey (1916:170) wrote, *The sole dirfKt path to enduring improy^-^ 
ment in the methods qf instruction and learning consists in cornering u^n ' 
the conditions which exact, promote and testthinl^ng/ This theme under|[j^s 
many of the new Social Studies programs developed recently both in^u* 
stralia and overseas (Queensland, Education Department, 1972; Trezij^, 
ftlS74; Victoria, Education Department, 1974; Western Australia, Ed4Lcation \ 
Department, 1974; Crickmore & Leighton, 1975). These programs aimed to ^ 
help the child think in a systematic and rational way about the world in ^mbh . 
he lives. The child is encouraged to solve problems, to engage in the prp^^ess 
of enquiry, and^to seek reasoned decisions. The learner is helped tp^ask 
questions, gather information, seek alternative solutions to proble^trts, 
evaluate information and reach decisions: all facets of epquiry]^ :^ - 

Why this attention to enquiry, to problem-solving behayiour, to rational 
thinking in Social Studies curriculai? Such behaviour is seen as part of the 



procedure for coping more effectively with social change. In a sooiety 
experiencing rapid change. Social Studies educators believe a child should 
be put in the position of being able fo evaluate the theories and conclusipns of 
others without- being a slave to them. Each individual should be able to 
determine his own behaviour and bear responsibility for his own actions. 
While accepting thm non-rational'eiernents are part of our common human-' 
ity and that there are other relevant values in education, curriculum develop- 
ers espouse the view that rational behaviour and procedures enlarge know- 
ledge and provide a way by which individuals may more readily control their" 
o>yn destiny (Fish *fe Golclmarkv 1966; Taba, Durkin, Fraenkel & 
McNaughton, 1971; Banks, 1973). To this end. Social Studies programs 
advocate the provision of experiences in the process of enquiry. 

Underlying the advocacy of enquiry is the assumption that school experi- 
ences can make a contribution to the development of abilities of enquiry. ^ 
According to Society in View, a chi/d's intellectual abilities are not fixed but 
can be enhanced thiwugh* the use of appropriate learning experiences.' 
(Victoria, Educatio;i Department, 1974:1 I). Eariier, Taba (1966), in taking 
a sfmilar position, noted *the very fact that thinking has figured as an 
educational objective and the.frequency with.which its central importance in 
the educational enterprise has been invoked presumes that the capacity to 
think can be systematically fostered.* (Taba, 1966:31). From such an as- 
sumption, various programs have proceeded to detail teaching strategies and 
develop materials, which the authors believed would achieve the stated 
objectives. Little research has been done in the area of Social Studies to 
investigate the assumption. 

The present study sought answers to the following general questions. Cai%. 
students be trained to apply the enquiry process? Will the training transfer to 
Social Sti^dies-type tasks which differ from those experienced in class? 
Should improveinent be noted, how durable will be the success? To find" the 
answers to these and some subsidiary questions, two training programs were 
developed atid implemented with 216 grade six children, drawn from six 
primary schools located in middle-class areas of Melbourne. 

In the following chapters issues related to the background of this research 
are examined and the results of the research discussed. Chapter 2 explores ' 
the nature "bf the enquiry.process and the ability of primary school children to 
apply it. What is gqulry? How^oes it relate to critical thinking? Is there a 
sequence to enqu^fig What is the mastery level of primary school children iti 
h^ndfhig the pro<3K? The reasons why children should be lihiited in their 
ability to use the enquiry process are considered in Chapter 3. The vrews j>f 



Piaget. regarding the factors^nfluencing growth art exai^ined, although 
uitiffiately it is to the ideas of Pascual-Leone that most attention is given. 
Implications underlying the Pascual-Leone model foi^training in problem- 
solving are noted'^ Previous research into probleim-soiving training in the 
general area of Social Studies is reviewed in Chapter 4. Attention is given to 
the rationale behind the trainings the nature of the trmning, the evaluation^ 
techniques and the experimental design employed. In Ctiapter 5 tHe activities 
used inlhe present investigation are described. The nature of the problems 
used in the training sessions, the rpaterials upon which the problems are 
based and the teacphing strategies employeid^are explored* The design, 
spmpling\and experimental method are presented in Chapter 6, Particular . 
attention is paid to describing the tests used^ the methods of scoring the 
responses, and the sample of subjects to whom the tests are administered. 
The proposecf analysis of data is presentedSogether with a statement of the 
issues which form the foci of the investigation. Iix Chapter 7 the results of the 
analyses are reported. In the main, the results of ^e treatments are discussed 
in Chapters, although, where significant findings related to teacher, school 
or class effetts are notedy these are di;scussed in Chapter 7. Consideration is 
given in Chapter 8*to the contribution. of the special training programs to 
performance on the various measures- Observed differences between the 
treatment groups are related back to the PascuaULeone model from which 
the training procedures haiJ^e been derived- Questions related to dural^ility 
and transfer are also considered at that point- In Chapter 9 the present 
Investigation is reviewed, antJ^fthe findings, their educational signifi(^afic^ 
and implications for further research noted. 
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2. The Enquiry Process and the Child: 

"~ . * v.- ' • ' 

The Enquiry Process - 

A major resurgence of interest in the process of enquiry occurred in the 
context of the natural science curriculum. Bruner (1960) wrote Process of 
Education as a resuh of the deliberations by a group of people interested in 
the teaching of science. In this book Bruner took as one of his themes the 
processes usecf by students in solving problems. He saw the: development of 
such processed as being an important educational end. He wrote of intuitive 
thinking as b^ng part of this procedure and stressed the need for school . 
cuiricula to foster its development. Unfortunately he was somewhat vague in 
deHning its properties, although he did contrast it. with analytic thinking; 
where the thinker tackles a problem in a step by step fashion in accordance 
, with a set plan of attack.- In intuitive thinking the inclividual may leap ^bout 
' with his ideas, employ short cuts and be unaware of how he obtained his 
answers, yet he will be constantly drawijig upop his understanding of a 
particular body of knowledge. It was this mental leaping that Bruner saw as 
being Cj^cial in the generation of answers to given problems. Once answers 
were gained, then Bruner advocated a checking procedure utilizing what he 
entitled * analytic methods'.. He did not define these methods clearly. 

In a much earlier statement on enquiry, Dewey (1933) called for school 
programs to develop the reflective thinking ability of the child. Ii>the act of 
reflective thinking he identified five phases. The first centred on the need for 
direct personal expi^rience of situations drawn from ordinary-life, outside the 
<4chool environment: something new, .u/idertain or perplexing which caused 
reflection. iOut of this phase;;grew the question -that had to be answered. The 
second phase was the location apd definition of the problem. The third was 
where the thinker d&cided ^hat to do with the problem. Her« he must hive 
ideas. 'These may arise frorq accumulated knowledge but also from infer- 



ence« proJecti6n« invention or ingenuity . Ofd ideas emerged in new contexts. 
From these ideas the chi^^^enerated possible solutions. These in turn may jbe 
modified into defmite suppositions or hypotheses. The fourth phase « label- 
led *^reasoning in the narrow sonse* by Dewey, concerned the mental man- 
ipulation of the dati^ relating ideas to the particulaf problem. There may be a 
sequence of activity where one idea is linked to another, stretched ahd 
elaborated^ la form a new idea. The fifth phase was where the proposed 
solution to the identified problem was vejified through application to a liew 
sicuation. It was in this phaSe that the doubt originally , raised in p}hi«^ one 
was dispelled. ^ 

\ Both Bruner and De^ey enunciated the contribution aYi organized body of 
knowledge makes <^ the problem-solving process^ while at the same time 
pointing out that th^pplication of the process should result in new know- 
ledge. Both writers also asserted the creative nature of some aspects of the 
process. It was this attribute that received most attention in Bruner^s com- 
ments, generally to thq detriment of other features. Dewey's analysis ap- 

^ peared more balanced and inclusive. He actually denied the dichotomy ^f 
induction and dedutnion, asserting tKat the difference between them was 
merely one of direction, since os<^ll&tions between the two ^modes of 
thought' occur allele time as enquiry progresses (Dewey, 1938). 

Later writers, sometimes acknowledging their indebtedne^^s to Dewey, 
have attempted to utilize, clarify and expand the notion of reflective think- 
ing. Nay (1971) found pewey*s five steps insuffioient for describing what 
scientists do, so he increased the five to 14. After reviewing a number of 

'•professional books which discuss enquiry, Michaelis (1973) identified 13 
separate skills in the enquiry process: * ^ 

1 . Recalling 

2. Observing 

3. Comparing/Contrasting ' . ' 

4. Classifying - 
, 5. Defining 

6. Interpreting 

7. Generalizing 

8. Inferring 

9. Predicting 
10. Hyp>othesizing 
1 1 . Analyzing 

12. Synthesizing 

13. Evaluating 



•2, 



The Victorian primary sch(K>Is Social Studies ^ogram. Society in View 
(Victoria/ Education Department, 1974) saw a social enquiry as tx^ing made 
up of six,nlajo/^corI^^s^onents: acquaintance; tentative explanation-, testing; 
confinnation, rtjectioiv^ty;_^p^fication; application; revision, extension or 
refinement. Unfltpr^each component, sub-skills were indic^tecl. These in- 
cluded questionnaire construction: listing, grouping and laoelling inform^,- 
tion gathered from photographs and personal experience; and synthesis of 
id^as about a social suuation. • . 

It is evident that aj^ewildering array of terms are used k) label the same 
cognitive procossej^. To add to the confusion, the same term i« used occa- 
sionally by diffci^t authors to encompass different aspects of behaviour. 
Dewey has indicated five phases of behaviour which he labelled reflective 
thmking. Some researchers have continued to use this term (e.g. Massialas 
^ & Cox, 1966; Crabtree, 1967; Gross & Muessig, 1971). Others have coined 
new terms because tl(ey v^ish to give emphasis to different aspects of the 
activity. Bruner subdivided the process into (^wo aspects by making a 
dislinciion between analytic and intuitive thought. 'Cleaves (1972) made a 
similar distinction in identifying what he called the creative component and 
the objective or scientific aspect. Cogh(tiv<r tasks, thinking processes, 
problem-solving, human enquiry, protJuctive thinking, creative thinking 
and scientific enquiry are all terms that have been used by different writers to 
label the enquiry process (Suchman, 1966; Taba, 1966; Covington, 1968; 
A I lender, 19^9; Kaltsounis, 1969; Herron, 1 97 1 ; .Covington, Crutchfield, 
Davies &. Ollon, 1972; Queenslaad, Education Department, 1972; Robin- 
son, Tickle & Brison, 1972; Victoria, Education Department, 1974). • . 

Critical Thinking anc3 the Enquiry Process 

WhiTe the attributes of reflective thioking and the enquiry process are 
generally considered to.be identical, sorne disagreement exists as to what 
abilities are covered by the term 'critical thinking' (Henderson, 1972). Some 
writers equated it with reflective thinking (e.g. Massialas & Cox, 1966; 
Hopkins & Shapiro, 1967; Cordier, 1968; Blachford, 1973). Others saw 
critical thinking in a more lioiKed context, suggesting it was an element in 
the total enquiry pattern 'Ennis, 1962; Fenton, 1966; Orlandi, 1971). For 
Ennis critical thinking was primarily concerned with the analysis and as- 
sessment of data. In his'discussion he listed- 12 aspects: » 
( 1 ) grasping the meaning^of a statement; • * 
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V (3) judging whether certain statements contradict each other; 

(^) jtidging whether a conclusion follows necessarily; 

(5) judging whether a statement is specific enough;^ ^ 

(6) judging whether a statement is actually the application of a ' 
certain principle; 

(7) judging whether an observation statement is reliable; 

- HS) judging whether an inductive conclusion is warranted; 
i . (9) judging^ whether a probhs/n has been identified; 
"^(10) judging whether something is an assumption; 

(11) judging whether a definjtion i3^dequate; and 

( 12) jiuiging whether a statement made by an alleged authority 
is acceptable. ^ ; 

^ a (Ennis/ 1962:83) 

These components spell out more specifically the behaviours expected in 
phase fpur of Dewey'^'S scheme* In general, critical thinking skills have been ^ 
enriphasized in thote courses of study which rely strongly on interpretation of 
documents *and concern students at the secondary school level (Fenton, 
^ 1966; Victoria, Education DepaJj^t, 1968; Blachford, 1973)/ 

A broader interpretation of criti An thinking was given by Orlandi .(197 1 ), 
He included the identiHci^Uon of central issues and underlying assumptions, 
the evaluation of evidcfnce^and drawing of warranted conclusions, along with 
the ability to fonfiuJate reasonable hypotheses. These skills in combination 
with. research skills (the location of information and the interpretation of 
graphic and symbolic data) constituted the set of problem-solving abilities. 

Is There a Sequence to Enquiry? 

Most writers who discussed the enquiry process saw dangers in presenting its 
attributes to students as diset procedure for solving problems. E>ewey (1933) 
himself saw reflection as a chain of idea^ moving towards a common end but 
cau^oned that the sequence of the five phases of thought wa^ not fixed: 
In practice, two of them may telescope ^ some of them may be 
passed over hurriedly, and the burden, of reaching a conclusion 
may fall mi^inly on a single phase, which will then require a ^ 
seemjingly disproportionate development. 

.(Dewey, 1933:i 16) 
^ However, there appear to be different degrees of flexibility accepted by 
various authors. Klopfer ( 1 97 1 ), for example, nominated four basic steps in 
the enquiry process: observing and measuring; seeing a problem and seeking^ 
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ways to solve it; interpreting data and fofming generalizations; and building, 
testing and revising a theoretical model. These he saw as being taxonomicjy^ 
in nature. But within «Uch step Klopfer detaj^ed sub-categories of behavio^ur 
which did nbt necessan-ly aii^ar in each investigation, nor alw^iys occur in 
thebrder listed. In this regar^i^^opfer^s^position was more flexible than that 
of Gagne (reported^ by Hilj>/l 970). - 

• Gagne listed I 1 "levels' of inquiry, commencing with observation and 
concluding with, decision-making. Each level of behaviour subsumed all 
prcvidiis levels, w>iile each level in turn was subsumed by all liigher levels in 
the hierarchy of cognitive processes. Hills ( 1 970:308), in reporting Gagrie's 
work, .suggested that the sequence of activities was crucial. For Hills, 
development could not be assured when the sequence was interrupted *by 
skipping about 'm a helter-skelter fashion'. 

By contrast, the teaching units of the Viclorian Primary School Social 
Studies Program (Victoria, Education'Departmeni, 1974) indicated consid- 
erabl^flexibility in the application of the different components of a social 
enquiry. The gathering of information is a recurring process and the seeking 
of new approach«|s to group observations gt>cs on almost inlerfriinably. 
. Rather than being a neat linear process, as reflected in the logical exposition 
of attributes, the various categories of behaviour cortstantly recur as the 
enquiry proceeds. • * . 



How Appropriate )^ General Strategies of Enquiry? 

Of even more moment than the question relating to sequence is the one 
concerned with the generality of Jhe enquiry process described tn Dewey's 
five phases and utilized by others with modifications. Is it, in fact, approp- 
riate to generalize such a complex task as problem-solving into so few 
operations or aspects? Furthermore, is it safe to assume that these ooerations 
are. applicable to any problem or issue? / ^ 

From an examination of class units it is clear that both the SiKi^man ((964) 
enquiry training program and the Victorian Primary School^ocial Stjudies 
Program answer these questions in the affirmative. Curriculum' developers 
in other' school subjects have also utilized a general mo^el of enquiry 
(Fenton, 1966; Victoria, Education Department, 1968; Mlopfer. 1971; 
Cleaves, 1972; Bell. 1973). Admittedly, some are writing witRiin the context 
of a single discipline, such as history, but others specifically record their 
belief that the skills they have identified are relevant to pp^lijm-solving 

8 



across a number of subject ardas. Banks ( 1 973) stated that ^he basic enquiry 
) process is shai^ed by all the social sciences*, the critical factors which 
distinguish them are the questions posedJand the content of the enquiry. 

Because th^? mcxlel is flexible, Suchm^n ( 1964) argued, it can«iCcomnrio- 
date any problem. Yet m number of writers countered this by su^esting that 
onfy .a superTicial accommcxlation occurs because the cat^gorifes oF be- 
' havkour are so br(>ad as to t>e almost meaningless and thus difficult to apply in 
practice (Schwabr 1964; Beriak. 1965; Gonjielly, 1969; Blachford, 197'3>r 
Using the analogy of games, Blachford -pointed outihat the ability to piay 
, gamcs^uc^^essfully means quite different things w|)en spel^out in terms of 
tiddfcy .winks anci-footbatl. For Beriak^ the procedures' adapted by a cjinical 
psychologist and a physjckist in identifying a problem for investigation are 
different. He also noted the disagreement among many writers as to whether 
the objectivity in testing social science hypotheses is px^ssible in testing 
hypotheses in history. 

Some supporters of the general model, perhaps recognizing the lack of 
speciTicity, have expanded it beyond the original five phases and included 
many sub-categories of 4>ehaviotir. Despite the^ modifications and addi- 
lionsr, the critics of the general mcxlel are unlilcely to be placated. With so 
many additions and so rtiany different combinations of components being- 
pixssible^ the usefulness of such models beetles questionable. The very use 
of the term model may be inappropriate in such circumstances. 

vThose writers wh^ emphasized the existence of different mc:)des of thought 
argued that children sliould be inducted into the separate mysteries of each 
(Schwab, 1964; Bcrlak. 1965; Cc^nnclly, 1969; Hirst & Peters, 1970; 
Blachford, 1971; HerrA(i, 197U Robinson ef al , , 1972). A ge^neraJ 
problem-solving strategy is nc^t sufficient, although some authors would like 
it as well as specific enquiry modes. Hirst ( \9fi9)\ a prominent philosopher, 
argued that within t^rtain domains of knc^wledge there are distinctive modes 
of reasoning. He suggested sixf mathematics, physical sciences, human 
science and history, literature and the fine arts, morals, and jefigion and 
philosophy.' Acknowledging some overlap. Hirst nevertheless maintained 
each involved elements which are irreducible to any others, singly or in 
combination. He claimed a moral judgement is t\oX validated in the same way 
as a mathematical thec^rem, nor is the ^validation of an historical explanation 
attempted in the same way as a theological proposition. Hence there is a 
need. Hirst argued, to introduce students to all ^rms. 

Blachford (1971) extended Hirst's classification to give geography a 
category of its own. He argued that geography is a distinct discipline, using a 
distinct mtxle of enquiry. Because geography i.s 'concemed*^ with spatial 



problems, spatial classificatiyns (mapping, regionalization) and systems', * 
the investigator is obliged lo use unique enquiry skills (Bfaehford. 1971: 
219). Not all agree with Blachford, as he himself acknowledged. Simons 
( I97,l^, writing in the context of geography:? was more cautious. He saw the 

of maps as the nearest thing geographers possessed to a special way^>f ^ 
thought. Simons regarded the reading of maps as a specialized way^f 
kK>king at evidence, ah important aspect of enquiry. Maps are used by ^ 
historians and geologists as tcx>ls of explanation, but for the geographer they 
may be a sc>Mrce of problems. Going a step further, Connelly (1969) noted 
there can be diversity of appruaches t^ problem -solving within a di^ipline 
as well as between disciplines. This point is readily understood in social 
science programs where the issues being examined are in the context of"^^ 
disciplines such as scx:ioIogy, p>olitics and economics. However, jConnelly 
believed different modes of enquiry are employed within disciplines such as 
biology and psychology. In «he study of eci^ogy he identified at least four 
ckisses of enqui^Tes. 

Berlak ( 1965) ix>inied out that the problems upon which the individual is 
expected to employ intellectual skills and abilities are extraordinarily diverse 
and complex. Knowledge about how people solve such problems is still 
extremely limited. In Berlak's opinion what is known is not sufficient to 
fonnulate adequately either specifiiTor general enquiry strategic;^. However, 
he did provide a list o^ what he described a^ tentative and not necessarily 
mutually exclusive categories of problem types. These werej personal, so- 
cial, JiLMeniitlc, historical, practical-professional, and aesthetic. Note the 
similarity with the domains of knowledge given by Hirst. For each of the.se 
areas Berlak called for curriculum workers to develop * context-specific* 
models of enquiry, each characterizing successful problem-solving be- 
havit>ur. He used as an illustration ihc Harvard Social Studies'Project where 
controversial .issues in such areas as race, municipal politics and population 
control are used. In the development phase the writing team investigated 
adult discourse in the area of political controversy and the works of scholars « 
in political science, law and philos<£if>hy . From this a model composed of 
several simple analytic distinctions was constructed. 

An Ontario team (Robinson t'/ a/. , r972) has gone ahead and identified six 
problem areas which, to their minds, employ different enquiry ^rategies. 
These are: 

(a) Lofiical inquiry. The applicatiofv of reca^nized rules of 
inference to ^i\ en statements to produce universally acceptable 
conclusions , 7 his apprtnich typifies most of the mathematics 
. that the student wilt eticounter in hi^h school and beyond. 

lo 
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(b) Physical science experiments. Systematically intervening if\ 
a physical sy stent to determine how it 'works' . This is the 
method cff generating knowledge in most of the classical fields of 

^ science studied in high school and beyond as well as in such 
applied fields as engineering. , 

(c) Experiments 'involving the principle of random selection.. 
Determining cause-effect relationships when the system in 
which we intervene may be permanently changed as a result of 
our intervention and'Where we cannot find an identical' control 
system . The most common application of this approach is in the . 
newer behavioral sciences that try to unravel the causes, of 
human behavior. 

(d) Correlational analysis. Determining cause-effect relation- 
ships when we cannot undertake controlled experiments but can 
observe ht>w the free variation of one factor is related to the 
variation in another factor .-This is a common method of analysis 
in the social sciences (geography, history, sociology, an- 
thropology). 

(e) Case studies. Undertaking an analysis of the causes or 
results of individual events by amassing, categorizing, evaluat- 
ing, and synthesizing large amounts of information relating to 
the event. In the traditional school program, this approach is . 

' used most commonly in history and geography. 
(fyReal-life problems. Deciding which of two.^r'more alterna- 
tives should be followed by analysing the consequences of each 
against a^ set of stated criteria. This model does not fit any 
specific school subject' with the possible exception of some 
guidance courses. 

(Robinson, Tickle & Brison. 1972: 8) 

Accompanying the specific strategies was a general enquiry model as the 
authors wished to emphasize the interdisciplinary nature of thinking. So 
students were introduced to a five-stage model, derived from Dewey, with 
problem identification, generation of alternative answers, collection and- 
evaluation of information, synthesis, and drawing conclusions. Knowledge 
of this general procedure was seeh to assist in recognizing the relationships 
^exijiting between the six specific models. Because of such knowledge it was 
expected students would see more readily the strengths and weaknesses of 
particular approaches. 

A 
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Logical Sequence and Leaning Sequente v 

As Smith ( 1 957) indic^d, Dewey's steps reflect aiogical basis for develop- 
ing in students the capacity to direct and control their own thinking. How- 
ever, he warned educators that this was not necessarily a description of how 
thinking and learning actuallyoccur. More recent jy Case (1974«) made the 
«same point when discussing the inadequacies of the Gagne approach to 
'teaming. What then is the relationship between the developing ability of the 
child to think and the sequential steps of the enquiry process? ■ 

The work of Piage^ and his co-i^orkers has provided some, data on t^is 
question. Piaget (1964), in mapping^ intellectual growth from childhood 
through adolescence* identified four orderly, sequential and 'qualitatively 
different stages; sensori- motor, pre-operations, cqncr'ete alid formal opera- 
tions. The latter, the most sophisticated, bears a not unexpected resemblance 
to the attributes of enquiry nominated by Dewey. In formal operations, 
thinking is marked by the formulation and' testing of hypotheses which arise 
from the consideration of all the logical possibilities, 4hat<:ouid explain or 
provide a^^olution to a problem. Starting in the realni of abstract possibility, 
an individual at this level goes on to check his hypotheses with real evidence 
in a systematic manner. He is not bound to previous experience or reality; he 
manipulates ideas. Two writers specifically H^ked formal operations with 
the utilization of the enquiry p)rocess. Pledger (1972) did this in the context 
of c6V»troversial issues while Taba. (1966) used Dewey's term "reflective, 
thought' interchangeably with Piaget's label "formal thought' in discussiijg 
Social Studies problems. 

The two earliest Piagetian stages bear little, if any, relationship to the 
steps of enquiry. The first stage, commencing with the birth of the child, 
features the co-ordination of action schemes. That is, the organization of 
spatial and causal relations and notion of object permanence. Later, in the 
second stage, the child's thinking is egocentric. He places great reliance 
upon the appearance of things. Within any one situation he tends to focus on 
one aspect to the exclusion of all others. When observing a sequence of 
events he centres upon the fixed states, paying no attention to the transforma- 
tions occurring. Thus he offers contradictory explanations for an event and 
makes no attempt to resolve the conflict.' 

It is in thdHh.ird stage, concrete operations, that some of the attributes of 
the enquiry process appear.,The child in this'stage is sensitive to the nature of 
the given* problem and can give an answer free of contradictions* The 
answers offered are usually dependent upon the child '-s current or previous 



experience. Thus, they may be seen as being superficial, and as concentrat- ' 
ing on the surface features of a situation. Occasionally, however, answers 

^ are given which go beyond the concrete.situation although they are limited in 
scope. They take the form of an extension of an actual situation, rather than 
an initial delineation of possibilities which are related to^e given problem. 

Many researchers have utilized the attributes of the Piagetian stages to rate 
responses to problems which could be described loosely as Social Studies-^ 
type situations (Lodwick, 1958; Case & Collinson. 1962; Goldman,^ 965; 
McNaughton, 1965, Rhys, 1966; Hallam, 1967; McNally, 1970; Peel, 
1971; Johnston, 1972; Whitehead, 1972; Jurd, 1973; Nettle, 1975). Some 
have specifically menticined that t^ir work confirms the sequence of stages 
proposed by Piaget. There are some investigators, however, w^o have 
, expressed scepticism about the existence of stages discussed by Piaget. See 
Tanner ( 1 960), Freybcrg ( 1 966) and more recently Brainerd ( 1 973). A major 
difficulty is to determine how the existence of these stages can be confirmed 
empirically (or remain unconfirrned). Statements reley^nt to this issue haVe . 
been made by Piaget (1968), Goldschmid (1971) and BeiUn (1971). 

The work of Piiaget and others has. not revealed whether the Ipgically 
indentified attributes of the enquiry process correspond to the developmental 
sequence of thinking in children. The reports are not precise enough for that 
purpose. However, it does seem that some facets appear before others- The 

' first three steps of enquiry are evident att the concrete stage of oi>eration^. 
Children at that level can identify the nature of a problem, generate possible 
answers and findi^some information to supi>ort the solution, although at a 
very elementary level. The suggested solutions arise from p>ersonal experi- 
ence and not frofn an initi^kl consideration of abstract possibilities. Nor is the 
full import of the problem Always recognized^^nly a few of the relationships 

existing in the problem are identified rather than the labyrinth of interac-- 
tions. A systematic manipulation and evaluation of data is not present. These 

features of steps four and five in Dewey's enquiry paradigm appear at the ^ 
formal operations level. 

Ability of Students to Cope with Components of 
Enquiry 

Piaget suggested that the period of formal operations commences at approx- 
imately 12 years of age, a time approximating the period of transfer from 
primary to secondary education in many national systems of education. 
Concrete operations ranges from about eight, to 12 years thus covering the 
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mujoHty of yppcr primary schoi)! childrerf However, with Social Studies- 
type problcnYs, the advent of these stages appears much later. Hallam (1967) 
and Jurd ( 1 97p)placed the commencement of-concrcte operations at approx- 
imately. 1 2 years. Peel ( 1 97 1 ) and Rhys ( 1 966) gave mean ages for subjects 
classified as concrete operators as 12+ and 1 1.8 respectively. For McNally 
. (1970), S9 per cent of the grade six sample \yas rated at the concrete level. 
An identical rating was given to 67 per cent of Form If subjects. In a second 
and larger sample of Australian children McNally (1970) gained similar 
results, Whitehead (1972) found that the average level of performance at 
Form IV was at the transition point between concrete and fornial operations. 
Jur.d suggested 1.6.6 as the time of significant chartge in thought level. This is 
compatible with Hallam's finding of 16.2 and is only slightly higher than 
that fovind by both Johnston (1972) and Sinclair '(1 973). Goldman ('l 965), 
Peel ( 1 971 ) and Rhys ( 1 966) reported lower age levels for the onset of formal 
operations^ but these were still two to three years .later than the age levels 
suggested by Piaget. 

Case & CoIIin;;on (1962) indicated fonnal operations could occur well 
before the ageT^Pl I and cited cases to support theirconclusion. Taba, Levine 
& Elzey < 1 964) appeared ^o support this general position when reporting th^t 
ft?rmal operations begin in a small way irp grade two. Certainly, such 
conclusions are not ^fupported by the reseafrch outlined above. Hallam 
attacked Case & Collinson on the gr6unds of inadequate rating of student 
responses. In challenging the classifications, Hallam insis;ted Casd & Collin- 
son were too lenient in their application of criteria for a formal operations 
rating. What constituted the smalF beginnings of formal operations noted by 
Taba et al . at the gtade two level is not clear/Certainly there must be 
individuals operating at a particular cognitive level who are younger than the 
group average. That is, while the average age of formal operators might be 
1 6 years, there may be cases of 1 2-year-olds also operating at the same level . 
However, thty are relatively rare. McNally, discovered a 1 0-year-old who 
answered at the fonnal level. Three cases oiit of '57 grade six children were 
reported by Whitehead as operating at the fqrmal level on more than one test 
situation. Jun!, in that part of her sample drawn from grades five and^six, 
noted subjects who had elements of formal oF>erations present in their 
responses. Some children, for example, were able to go beyond the giiven 
data to support their conclusions but they were unable to co-ordinate all the 
appropriate behaviours in a total task and thus did not rate a formal opera- 
tions qlassirication. In an ingenious study, but not using the Piagetian 
framework of stages. Allender (1969) examined the ability of grades four. 
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five and six children to employ aspbcts of the enquiry process. Like Jurd. Kc^ 
reported that hiji subjects were able to complete Components of the enquirV 
prcx:ess. They were able to sense problems, formulate problems and engage 
in activities seeking information to make decisions'. 

In Piagetian terms, it scenes highly unlikely that fonnal opefiMlons could 
be achieved by the majority of Australian children before thin age of I I , 
particularly if the learning experiences currently available' remain un- 
changed. NViih Social Studies-type materials such pcrfonnan^S'levels could 
not be expected until three to four years later. Thus, it is pretentious to expect 
present primary school children, indeed junior secondary students, to apply 
the enquiry. process in its totality as described by Dewey. 

Given the intellectual achievement levels of students it seems futile to 
introduce the differing enquiry procedures used in various domains of 
knowledge. Moreover in the present investigation, the tinic available to 
implement an enquiry program was very limited; The ^enquiry model 
adopted was therefore almost identical to that proposed by Dewey (1933) 
and more recently used by Robinson a/. (1972). Attention was given to 
probldm-clarification, to the creation of alternative solutions, to the gather- 
ing of data, and to manipulation and evaluation of information to reach a . 
decision? The actual learning experiences provided are detailed in Chapter 5. 
To develop these class activities, however, it was necessary toexamine*these 
questions: 

f ■ 

. Why do children have difficulty in using the enquiry process? 
What are the constraints impinging upon the child's intellectual 
performance? • ■ * 

Which, if any, of these constraints can be offset by the provision 
of learning experiences? 

What sort of school activities would, be appropnate for that 
purpos^ ' . f . 

The next chapter^irects attention to these Issues: 



3. Cognitive Development and Training ' 



To identify factors influencing cognitive performance, various curriculum 
projects have turned to different and divergent psychological viewpoints. 
Many curriculum writers have referred to the work of Piaget (Taba, Durkin, 
Fraenkel & McNaughtdn, 1971; Victoria, Education Department, 1974; 
New South Wales, Education Department, 1975). Piaget (1971) nlUninated 
four factors which account for intellectual growth: maturation of tfie nervous 
system, experience of objects and physical reality, social transmission, and 
equilibration. Generally, it has been left to others to identify the relevance of 
these factors for designing classroom experiences. Jn the present study it was 
the views of Pascual-Leone'(1970) on cognitive growth that provided the 
theoretical base for the training programs. 

Piagefand the Process of Equilibration ^ 

Piaget (1971a)<:larmed to b^an interaction ist. He refuted the notion that an 
V.ij»dfViduaI^s in|ellectual developmehi is pre-programmed and that environ* 
ment« experience and action are principally facilitating agencies, an interpre- 
tation of the Piagetian position proposed by Beilin (1971)| For Riaget, 
^ intellectual growth results frorh the transformations of information derived 
from both genetic and experiential sources. 

Cognitive structures consist neither of a simple copy of external 
objects nor of a mere unfolding of structures performed inside 
^ the subject^ but rcuher involve a set of structures progressively 
constructed by continuous interaction between the subject and 
the external world. c' ' ' * 

V (Piaget, 1970: 703) 
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The key to this;:^ri>ccss is lh£ concept of equilibration. Hquilibrution is the 
process by wliich cognitive [structures or schemes are altereU* H "S a;;4jelf- 
regulating firocess iiT which* the individual reacts to external disturbance. 
Coftimencing with a perceived discrepancy between what is seen arid what is 
known« the individual acts to remove the conflict or disequilibrium througlva 
reorganization of his cognitive structures. By doing so he achieves a new 
state of equilibrium or balance, a s^ate where the intrusion of the environ- 
ment becomes co-ordinated with his mental organization. 

This prcHTCss of adaption or reorganization involves two activities, one 
assimilation and the other accommodation. Both are involved in any intellec- 
tual act. A new situation is related to previous understandings of the projt*- 
lem, while .simuhaneously a new level of understanding is^ constructed to 
encompass this new circumstance. Assimilation is the activity which mod- 
ifies or stmctures the environment to allow it to conform to the mental 
organization of the subject. Accommodation is t^e activity which modifies 
the mental organization of the subject in conformity with the demands of the 
environment. A person actively and spontaneously works to give meaning to 
'his environment by assimilating the, experiences into his current mental 
organization. Where a situation deviates from and isTiot sufficiently malle- 
able to fit into his current mental structures, the latter will be transformed to 
accommodate the new situation. 

Piagct (1970) pKMnted out that in cognitive adaptation there cannot be 
assimilation without accommodation and vice versa. While the ratio of 
assimilation to accommodation may vary, it is when there is more or less 
stable equilibrium betweeri the two that a complete, intellectual act exists. 
When assimilation outweighs accommodation, thought evolves in an 
egocentric direction. For example, to a child at play, a broom is a horse. 
Conversely, when accommodation prevails over assimjlation, representa- 
tions evolve in the direction of imitatiop. For example, a child reciting 
number names parrot fashion. 

The functions of assimilation and accommodation not only concern cer- 
tain specific tasks but also relate to the major developmental periods or 
stages of cognitive growth discussed in the previous chapter. The fundamen- 
tal equilibrium between assirrtifation and acp ommodationis difficult to attain 
and maintain. Success depends upon thc/I^vel of intellectual development 
and the nature of the problem encountered. Initially each stage is marked by 
considerable instability, but*^owards the end of the stiage the organizational 
structures underpin*iing it have reached a relative state of equilibrium. Yet 
the equilibrium of the sen sori -motor period is less stable than the equilibrium 
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of pre-upcrutions. as is ihc equilibrium til prc-opcrulinns Less stable than that 
of eoncrclc'or>L*rations. Thus, although relative et|uilihriuin can be achieved . 
.within u stage, movement between stages occurs bec^juse the imiividual Is 
aunmiaticully seeking a higher slate of equilibrium. It is only when fiirmal 
operations are attained that the most stable ,foi*m of equilibrium is achieved. 
At that point the individual has a total, organized system which includes all 
possible transformations. Thus* he can handle all environmental intrusions 
whether they are real or arise through his own thinking. 



' Other Piagetian Factors in IntelJectUal Growth 

Piaget dots not deny that he redity and maturation, the physical environment, 
and the stK'ial environmenlj make a contribution to intellectual growth. Yet 
neither individually nrtr together are they sufficient to exfrfain develypnient. 
They must be in some mutual sta*lE of balance and they muSt be co-ordinated 
into a consistent' and non-4ontpadiciory totality. -Piaget (1970) maintained 
that this was the reason f<»r appealing to a fourjh factory, equilibrium, to 
explain intellectual growth. 

For Piaget ( 1 97 1«). maturation does no more than open up possibilities for 
the development of new structures formerly denied to the individual becau.se 
of limitations in the nervous system. However, once the constraints have 
been removed the new freedoms have to be actualized through the action of 

e new reality still has to be constructed. This involVcs the 
intervention of other factors such as experience of the, external physical 
environment and social interaction. 

The contribution of physical experience is complex and always involves 
two aspects: Knowledge is derived from the objects actually manipulated 
and from the manipulation« or actions exened on them. The social environ- 
ment, including the school environment, also mak^s its contribution. Within 
it, Piaget 0 97 1/i) emphasized the importance of the intellectual imeractioh' 
Ijetween children during games and classroom activities. While acknow- 
,ledgii\^ that pedagogical intervention can accelerate and complete spontane- 
ous development, untimely interventiorj, Piaget (1970) cautioned,. can at 
least temporarily cripple growth. He cited the example of parents teaching 
children to count before the children had any concept of number. He attacked 
the situation where knowledge is pre-sifted. and pre-digested by adults as 
though the process of transmission does not require a Vestruc.tiiring or, 
assimilation by the child (Piaget, I97lh). To know^is not simply to have ^ 
mental iniage of an object or event but to act tipon it . Yet he did acknowledge 
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lhal uiliills cl(f tonn p;irt \>t the si>ctal cnviri^nnicnt which >.ari stiti^htlc anil 
assist ci>^nilivc i»n>wth,(PiayLM , 1^>72) Howcvcr/hc tlict not spell out the 
, features ot that n»le. The physie^il and social envtronineiil can have an tinpaci 
i»n ilevelopinent but only if the subject is capable of assimilating the experi- 
ences. He must have apprtipriate Ci>gnilive structures to which t\\c experi- 
eijces can be related and he must be aware *>! these, physical and social 
intrusions if he i> t<i operate upon them. 

Relevance for the Design of Classroom Activities 

The factors identified by Piaget as intlucncing intellectual yrowth lack 
sufficient detaH t(^ form the basis f<ir the desij;ining of day \o tiay S<>eial 
Studies activities, in the classnuHn, Obviously, experiences need to be 
pri>vided w hich relate to the curreTit intellectual level of the child whi le at the 
\ same lime challenging his present understandings. Primary schiH>l children 
and hiwer secondary students learn best throm*h real situations and the actual 
hrandling and nianipulalii>n of objects and materials (Inhelder & Piagct, 
jl9.S8). Activities, for example, which call for the Mianipulation i\f verbal 
pri>pi)sitii>ns seem inappropriate inx children still in the ct>ncrete stage of 
operations. SimHarly, tht>se activities whieh limit these same children to 
pJaying with objects without conceptualizing the operations being carried 
out are rejected. However, such advice is general rather than specific: Tffcre 
is great diversity in the real situations, objects and materials available tft 
children. Are si>me more appropriate than t)thers? Can children cope with all 
'real situatiims' tqually well? Should these activities be sequenced in some 
way? What should be. done tt> ensure that the children see beyond the 
physical materials it> the operations being performed? Piaget di>cs not 
specifically answer these questions although occasionally his remarks have 
indicated his awareness of their existence (Piaget, 197 \h). In the main« it is 
cither writers who have extrapolated from his work to justify their solutions 
to these and other problems (e.g. Sigel,l969; Athey & Rubadcau*, J 970; 
Schwcbcl & Raph, 1973; Furth & Wacks, 1974). It should also be noted, 
however, that there are researchers who question the adequacy of Piaget's 
work for providing guidelines for designing <:lassroom experiences (Sulli- 
van, 1969; Aebli. 1970; Brainerd, 1973). ^ - 

Piaget, (I97IA?) emphasized repeatedly the importance of the child ac- 
tively manipulating his experiences'^ For Piaget, this meant the advocacy of 
discovery learning methods: *each .time one prematurely teaches a child 
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something he could havcj«MB4^^ chiki is kept from inventing 

It and consequently fr(>fr^u|Mfi{m^ '^^(^^IS^ 
Demonstrations or explanatmQs by a tedcH^r are aii afiatlfen}^ (PitQ^^vf 
l97J/>). Overall Piagcj^ denigrtltedithc role of l*hc tcachi^t, almost implying 
that when the icacher^comus involvcdft^jhe learning situation the child 
becomes puissive and loses his creativity .This v^ew appears lo be based upon 
the assumption that a teacher's role can only be one of instruction. Piagct^ 
seems to have missed, .for example, the organizational and facilitator roles 
that teachers might play in pn>viding 'active' learning environments. 

I 

Memory 

Piaget (1970) has noted a relationship between intcifectual o^rations and 
memory. He saw progress in memory as being influenced by improvements ' 
in the operational schemes of intelligence rather than the reverse. However, 
as Sinclair (1971) pointed out, it was the organization of the information 
■ remembered that was determined by the particular cognitive structure of 
certain stages of intellect rather than the ai^iounf of information remembered . 
Others saw the amount of information remeinbered (n the short term as a* 
possible constraining factor on cognitive performance (e.g. Miller, 1956; 
McLaughlin. 1963; Posner. 1965; Flavcll & Wohlwill, 1969; Pascual- 
Leone, 1970; Case. 1970; Bryant, 1971 ; Tomlihson, 1-^71 ; Hal ford, 1972). 

Donaldson (1963) listed lack of concentration or a defect in immediate 
memory as a s&purce of errors made by children aged nine to 1 3 when solving 
problems. Such children overlooked information previoiisly deduced or 
given. Similarly, Dale (1970) observed that children, when attempting to 
solve Pjaget's colourless chemicals problem, often forgot the combinations 
already tried, Other investigators have remarked upon the limited imntidiate 
memory capacity of their subjects (Lovell, 1 96 1 ; Smedslund, 1 966;'Moray , 
1967; Sieged 1968; Case, 1970). Failure on any given proftem arose 
because there was too much information for the child to co-ordinafc or 
because the task had too many parts. 

Miller tl956) maintained that a limited memory span imposes severe 
limitatibns on the amount of informatix>n that can be taken in, processed and 
remembered. Individual^ can handle only a limited number of chunks of 
information'. Seven was the suggested maximum. Beyond that point input 
fails to be noticed. One chunk carries the same cognitive load as another 
although, as Miller explained, each chunk can be made up of a different 
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number of bits ot intormutit)irr McLuughlin (1963) has taken up the same 
theme but. has ix'laleil incimiry span directly lo the Piageiian stages. He 
postulated that each level can be simply defined by the number t>f different 
classes or chunks that can be distinguished simultaneously, and that this 
number of classes can be directly identified' with a clearly measurable 
psychological characteristic — tncinory span. Hach digit in a digit span test 
forms a chunk unless the subject is capable of mentally ct>mbining the digits 
into groups. At pre -ope rat ions a child must be able to handle two chunks 
simultaneously, at the concrete stage four chunks and at formal operations 
eight. 

While accepting the criteria ft>r pre-operations and concrete operations, 
Haiford (1972) suggested that McLaughlin's requirement for formal opera- 
tions was too demanding. Using such a criterion, Haiford claimed formal 
operations would not be acquired until much later than I I years in average 
children and never attained by aduh^ whose memory spans did not develop 
tx:yond seven items. Putting an alternative proposal, Haiford suggested that 
^e-operalions require a memory span of two, concrete operations foi^r, and 
formal operations six. The memory span must be equal to twice the number 
of dimensions relevant to the discriminations involved in solving a given 
tilsk. Concrete operations were seen to be demanded in tasks of two dimen-- 
sions and formal operations in tasks of three dimensions. Hence the need fdr 
memory spans of four and six respectively. While there is disagreement 
between Haiford and McLaughlin on the precise relationship between size of 
memory space -^nd stage of operations, ^here is agreement that memory 
space is ai^important factor in intellectual operations and that it can be 
measured. 

While McLaughlin i|iscussed at length the role of immediate memory in 
cognitive performance, he did not see it as the sole constraint. Although a 
necessary condition^ it was not proposed as a sufficient condition. Yet he 
proceeded no further in identifying the other conditions. It was the work of 
Pascual-Leone ( IV70) that pre) vid6d further insights. 



The Pascual-Leone Model of Cognitive Growth 

PascualnJLeone (1970) went beyond the constraints of immediate memory to 
discuss limitations imposed by the physiological capacity of the central 
Dpe>cessor, computing space, rhental space or M-space. This is where the 
afferent chunks of information are co-ordinated, transformed and integ- 
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ruled. However, ihc ainounl i>t intornialuin jhat can he alieiuteil iti in a sin>!le 
acl is liiniieil M-space is ilelineJ as the inaxiiiuiin i>iiriit^er ol activiitoJ 
sehemes that can he eo-urJinateil al any t>ne lime. This capaeily is asstiineil 
tt> |*r(tw in an ali-or -none manner as a (unetit>n of ajie in nortnal siihieeis. 
Thus, each sueeessive ileveiopinentat Ma^c ileseriheil hy l*iaget can be 
i(iianlirieil in terms t>t, ami is seen generally as a liincliiMt ot availahle 
M-spucc. I he pa/licular M-spaee values tor the various stages hiive heen 
derived Iri^ni Piagelian data hy what Pascual-I.eone ler<us seinanlic- 
pragniutie analyses of lasks using syinh4»lie logic' ( Pascual-Keime & Sniilh, 
l*X>9). M-spaee requirenient lor any given task is madelipol the nunihor 
t»t pieces ol intornuition necessary lo generate the appropriate answer t»i- 
jtlKSlhcr with the suhjeels representatii>n of the task instructions and his 
representation of the test situation as n wht>lc. Phe latter two features 
Paseu«l-Lei>ne saw as heing constant across all tasks, although their precise 
M-spaee demands were unknown. The prcniicted values of M are set om in 
Tahle I (Pascuat-Let^*, \*^)7(); Case. I U74< ). The */ in the lahle represents 
the task instnicti«>ns ami the suhjwet's view of the prohlem situation. C'use 
(l*>72f/) called this the space retjuired hy the "executive scheme'. The 
numerals represetil the amount of information or.aildilional schemes that can 
he co-tirilinated al any one lime. 

TABLE 1 
Predicted Values of M-space 



Developmental Sub-Stage Approximate Maximum 

Age Value 
of 



Early pre-operationat 


3 - 


» 4 
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1 * 


Late pre-operatlonal 


5- 


- 6 
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2 


Early concrete 


7 - 


- 8 


a 
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Late concrete 


9- 


- 10 
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* 
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Early formal 


11 - 


- 12 


a 




5 


Middle formal 


13 - 


- 14 


a 


f 


6 


Late formal 


15 - 


- 16 , 


a 


^ 


7 



The ct»nstnicl of M-space is m>t sufficient in itself to explain cognitive 
performai^e. Fhereare two *>lher aspects that Pascual-Lei>ne proposed in his 
theoretical framework. Ihe first relates tt» the units of information or 
schemes which the suhject has in his repertoire, while the second concerns 

•Pascual-I^onc ( 1970) drawing ;ittcn(ion to Miller's! 1956) *magic:il number seven' 
and the upper limit of M-space, suttiicsjcdit could be a wav of integrating Piaceltan 
data with work on channel capacity of other experimental Fahorafories. 

•> > • 
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iho Mih|ecrs willingticss ami uNlity u> it^ili/c ul[ ihc M-spacc irVailahlc \v$ 
hiin, \\ siib|oci ihKvs lUM have the appropriulc scl ol rcaclions (ir schciiicN 
. to apply lo i}k* ^ivc*n prohlctii ihcn he in n4>t in a |H>sihi)n uitli/c ihc central 
priKO^sing >pace available to hinr Aheriiatively . if^ the subject baK the 
appropriate schemes iitul the requiretl M-spaec. but is ili>tracieil by irrelevant 
perceptual features oi the probleni, Ihcn again, he will he unsuccejisful. 

Ptaget ( 1 470) ittsiuiguisheil belween two types ol kniming: f igurative and 
imperative, I'he satne ilistinclion was made in ihc Pascual- l.eonc 
Iramework*. Figurative schemes are those which represent reality as it 
appears w iihoul seeking to transt'orn\ it. 1 hey are static interrtal reprcscnta- 
tiiins 4>r given things as these appear ti> the senses. They are nientat images of 
items of information with which the individiiut is familiar i>r which he can 
*recogni/e because of perceptiAil conftgut'atiXis. Case ( l^>74*j) saw them as 
being roughly equivalent t4> what Miller (|y>6) labelled chunks. Operative 
schemes are the active aspects 4>f the mental structure through which reality 
is assimitatc^d anil transformed. I hey are the internal representations of 
higher order functions or rules which can be applied to one set of figurative 
schemes in order to generate a new set. 

Afi important pt>iril is that c/// knowledge has an operuiiiinal component. 
Kfu>wleitge is ni>t attained by simply internalizing experience in the fonii of 
symbols which represent external events. Knowing is an act which trans- 
fiirms. Hence figurative schemes include an element i>f the <iperalive about 
them (Furth, 1^70) The two types of knowing are partial aspects of any 
real'lifc knowing, and never iH:cur in isolation. The actual mechanics of 
knowing are not explained by either Piaget or Pascual-l!e«»nc. 

In principle, a scheme has many degrees of cotliplexity , from a single 
attribute ti> a conTpIicaled pn>pcrty list which is hierarchically organized. Yet 
a highly elaborated scheme takes up the same amount of M-space as a 
scheme with only one or two altril^|p|cs. X'ase (iy74a:546) obiierved that 
*even though they (schemes) may n^be unitary from the observer's p<iiht of 
View ihe\ may all be considered unitary from the subje'ct*s point i>f view\ 
This is an identical iciva \i^ tTfat put fi>rward by Miller (1956). 



NtHe lh;U P;iseuaM.conc & Smith ( I ^69 ) uscil the ten|i VschcHie* to apply to both the 
liiiuralive and operative a\r>ecis t>t cogniiive tunctioiilng, rhey reiected 'schema* 
saying it sugjicsicd tiM) stn>ngly the idea of u ien>plate. a schcFnaik- form i>r image. 
Piaget distinguished 'schenic' frt>m the lenn *schema\ The lactcr term he u^*s w ith 
figurative knoN^ing, the former with (operative knowing. In this iliscussion the term 
scheme' is used tor |[joth the figurative anil operative aspects of knt>wing. 
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Along wiih M-spttcc unti Ihc repertoire t»t schemes held by the chiliT 
Pancuiil' Leone (1^70) saw cognitive style us u |>*issihtc ctmstniini up4»n 
M>lution !iucce>s. In purticutur he drew uliention U) Wiikin s notitms of 
field -dependence und field- independence. The Aihent perceptual cues in u 
pn>htcm may mi^leud some students into giving a rcsp^msc thai is inct>rreci. 
SludcntN rcccpiivc.lo such influences are knou/n as field dependent. I hose 
whi>can rcnist the misleading perceptual characteristics or the wording of the 
problem, or both, thus making a logically correct resp*»nse. are labelled 
field-independent. They have a tendency to activate the maximgj^ numher 
• of schemes. The perfi>j^nance of children, on tc^s which measure these 
characteristics, appears it> be remarkably stable over time und not umenable 
Co training (Witkin. Dyk. Faterst>n, Cj(M>denough & Karp. 1962; Wilkin. 
Golxlcnough & Karp. 1967). 

Educational Implications of the Neo-Piagetian Model 

The Nro-Piagctian mixlcl of cognitive development suggests three factors 
which influence a child's performance on a' problem task. Firstly, there is the 
' information proccrssfng capacity or M-spacp a child has available. Sec*>ndly . 
there is the presence of a rcperttiire of schemes exccuftVe. figurative and 
operative — appropriate to the problem. Thirdly, there is the cxistenct of a 
cognitive strateg>^ which encourages the child t*) ignoil* irrelevant but salient 
features in b<:>th the stimuli of and rcsptmsc demanded by the problem, whilst 
at the same time utilizing all available M-space. AN three factors constitute 
serious constraints upon an individual's jjhility to apply the enquiry prtKCss 
as envisaged in the objectives of Social Studies teaching^ If improvement in 
problem-solving is to be achieved, then these three group!* of constraints 
must either be eliminated thnVUgh the use of particular cducatio/ial experi- 
ences or worked around by employing speciaJ cognitive techniques. Gener- 
ally. PascuaF^Leone had not related his views on cognitive development to 
classroom practice. This task has been taken up by Case. 

Experience appears to have little influence upon the size of an individual's 
information processing capacity M-space is largely hereditarily determined 
and grows as a function of age'. The evidence. Case { 1 974h) argued, does not 
support the notion that the quantity of task-related experience to which the 
child is exposed will increase information co-ordinating capacity. Nor dt>es 
Ihc quality of general experience achieve this. In drawing these conclusions 
he cited his own earlier research, together with that of Parkinson { 1 969) and 
Gates and Taylor (1925). However, in a footnote". C?sc did concede that all 
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the vuriuiicc iu inlortualuu) pnKCssing capacity nccii n4>t ho livil inaliira 
tioir A suhsianlial (>i>rtii)rK he sii^gcsiCiK can be atlrih^icd ii> the intcraciion 
hclwccii tiiuluralion «iiul other taclors, sue h as *^ciurral cxjxriciicc* aiul 'ihc 
nalurut prcKcssing Iciulcncics iit ihc growing child* I he view ( ase ( I ^>74/*> 
has 111 fieUi'itulepcndence is similar to his view nl M space. Seenni tiekl- 
ilepcndence as heinj! relatively untntHlitiahle lhn>ugh experiences, s[>ecitic 
or general, he linked its growth to nui(uratii»nal, factors. Again. C/ase citeil 
research findings to >iipp*>n his conclusions. " , 

As field-dependence and cognitive space are relatively iinperviouis lo 
learning experiences, prcKeilures must be identified which reduce their 
intluenee upcMi the problem-solving priKess. While the child's available 
M-space may be considerably smaller than the adult *s« the chdd can be 
encourageil to use what he has mi>re effectively. I his can be done either by 
chunking mfiirmalion or segmenting the task. Both procedures reduce cogni- 
tive Uiad arid hence M-space requirements. It is^ kniiwn thai the ability to 
chunk information increases with age (Flavell, 1971). Chunking occurs 
when discrete pieces of infiinnation are grouped together on the basis of 
common attributes to form a new, all-embracing single unit. Task segmenta* 
lii>n involves breaking a pn>btem down into a series of steps each requiring a 
smaller number of information units than pertain to the total task, The steps 
of the enquiry process, descijibed In an earlier chapter, appear Uy lenct 
themselves li) the segmentation approach. Hi>weVcr. because of the com- 
plexity of the tasks, seginentation within the enquiry sterols would also be 
necessary if the operations required are to be brought wi|nin the capacity i>f 
he students. I he conclusion drawn frt>m one step i>f the task provides one 
unit of infiVmiation for furiher pr<.>cessing at the next level. 

Ihe field-dependent student is not using all his avaiUtble M-space. He 
accepts the answer which is perceptually appealing and simple in a'siiuaiion 
where the complex response is the one that is wanted. Ti> gffset this 
tendency, three types of experience appear appropriate. The first involves 
training in strategies which help to reduce the sensitivity of the subject ti> 
panicular elements of the stimuli The second is Ihe complement of the first: 
enei>uragement of the subject to consider all the given inft>rmation and not 
just that which initially app>ears to be salient. Systeniattc scanning stratcfgies 
therefore seem important < The third possible approach is to improve the 
student's figurative and of>crative schemes required to obtain a solution, thus 
reducing the cognitive demand of The task and so encouraging him to tackle 
it. It may then be possible to achieve a successful solution to a problem- 
wtthout utilizing all available M-space. While these three approaches can be 
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identified not all three may be necessary with all field-dependent students. 
C*ase & pioberson ( 1974) suggested different fprms^cif intervention for 
studcnts.lackin^he motivation to u{»e all available M-space, as oppHJsed to 
- the student who reacts to limited aspects of the stiiriuli. Nevertheless, in a 
class situation where instruction is to groups not classified in terms of 
, particular learning deficiencies, widely-based forms of experience are 
necessary. . 

The schemes component of the Neo-Piagetian mri-del, unlike ihc M-space 
and field-dependence aspects-, are considered to be amenable to change 
through the provision of appropriate classroom experiences. However, the' 
compositionof such experience was not detailed by Pasj:uaI-Leone; nor did 
he explain the mechanism of change. Case ( 1*974^) suggested that practice is 
the key. Through it, old schemes will be modified or amalgamated to create 
new schemes. A number of schemes which arp repeatedly activated together 
, . w\U be coalesced into one new. more sophisticated or inclusive unit. Basic to 
this action is differentiation and classification — the ability to pull apart the 
. availablelnfonnation, noting similarities atid differences, together with the 
ability to reconstruct it into fewer but more inclusive units. 

Success in prob°Iem'Solv,irig.:is not only dependent, upon the information 
stored *i'n the student'rf memory and the ability to relate, trans-form and 
. co-ordinate all this iiTformation but aLso by his ability to a<;tivatc the relevant 
tlguratiye and operative schemes. The j\tudent must be able to make approp- 
riate discriminations and. partitTons. To do this, as Case il974h) suggested, 
the student must have pertinent executive schemes or internal representa- 
tions of a goal state. Put more simply, the student must have a plan to direct 
his field of attention: What am I attempting to do?' If the student has a clear 
understanding of w'hat is'expccted of him, he can use his limited cognitive 
processing space more cffecuvtiy. The search is more restricted and thus 
less demanding. 

Kohnstamm ( 1 SJCilUtC^llcd that success in the Piagetian class-inclusion' 
problem is influenced by the^anner in which it is presented to young " 
children. If examples of appropriate responses are given performance im- 
proves (Kohnstamm. 1963; Whitehead. 1972). Both Suchman (1961) and 
Duckworth ( 1 97B9.,iiuggest*?d that children have been conditioned to act in a 
manner that places mem at a disadvantage, in terms of performance, on 
. creative, open-ended tasks. Duckworth believed class practices discourage 
children expounding theii- 'wonc^erful ideas'. Suchman noted a marked lack 
of autonomy in grade five students. Unless children are freed from their 

■ narrow perceptions' of what constitute appropriate answers their perfor- 

■ ■ , ■ .:; ■ ■ 
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mance wiU not truly mirror their competence. Hence the importance of 
nominating suitable executive schemes for problem-solving'*'. 

The Enquiry Process and the Pascual-Leone Model . - 

Certain features appear to be essential in programs concerned with enhanc-. 
ing the ability of students to solve Social Studies-type problems; Firsfrii the 
program must provide an unequivocal view of what is expected of an 
individual in solving Social Studies problems. This provides the plan of 
action. It helps the child identify the figurative and. operative schemes he 
must co-ordinate and transfomi. Not only does he know that he m'usj reach a 
^ decision about a given problem but also he realizes he must consider 
alternative solutions^ collect evidence and weigh it up. The paradigm of the 
enquiry model presented by Robinson et al . (1 972) and discussed in Chapter 
2 serves this purpose admirably. 

Secondly, the program should present opportunities for development and 
enhancement of those figurative schemes asscKiated with social issues. Most 
children are in a position to give an answer on many Social Studies prob- 
lems, but the' solutions they offer are superficial because of the restricted 
figurative schemes they have available. Without knowledge*, solihions to 
problems cannot be found. Yet, in practice, children commencing school 
have had four to Tive years - iexperience of the real world so they already have 
a variety of schemes available. GeneraUy, however, these schemes are very 
restricted, so that solutions offered "to social problems are similarly scant 
(kydd, 1969; Whitehead, 1971; Mugge, 1974; Nettle, 1975). Jf the student 
is expected to suggest a varietyibf solutions to a problem, then this will 
require him in pail to have reas4:>nably developed figurative schemes from 
which to define the nature of the problem and generate alternative solutions.- 
To find solutions to the prob||m of ' poverty V requires an understancyng of 
what 'poverty' is. ' ■ ^ , ^ ' 

Consequently, the better the figurative scheme rfhe more successful the 
problem-solving perfonnance is likely to be. NovV this raises the question, 

'•'It should be hi>tccl that AusUbeTs rn>tion i'jf ailvanced organizers relates to this issiue 
(AusubcK 1960; Ausubcl & Robinson,. 1 969; Allen i 970; Koran & Koran, 19731, 
The relevant subsuining concepts of the information to be leamed are presented in ' 
adj/ance. Acting as a form of prp-structuring, they direct attention to the figurative 
schemes the stutlcnl will require if he is^ to get mettning from a verbal passage. They 
act as a bridge bet weert what the student knows and what he needs •ttv know, 
'Ausubers.advanced organizers focus atlenrion upon the content matter to be Icarrtcd 
whereas the 'executive schemes detailed by Case are not as specific rcglirding the . 
information component but highlight nwvc ihe cognitive processes rhat'wilf be j 
requircil in a given pnibletii. 
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*How can these schemes be developed and improved?' In this i-e^ard the 
Pascual-Leone framework on cpgnitive growth is no nibre helpful than the 
. Piagetian. As was mentioned previously, the basic process. appears to be the 
differentiation and. classification of experience: the ability to loolc at old 
experiences, identify their attributes and relate them to new experiences. 
What is similar? What is different? From such an examination, one would 
hope that new relationships would be identified which strengthen the figura- 
tiv'e scheme associated with that experience . • ^ 

Sigel (1969) emphasized the importance of classification in cognitive 
gFQwth. He believed children should be allovyed to build classifications 
freely, to extend the quality and quantity of types employed. DraU^ing upon 
Sigel's conjectural views on classification Tabae/a/. (197 1 ) advocated, in a 
Social Studies curriculum, the adoption of particular learning Experiences. 
A number of Australian curriculum project* settled on a similar learning 
approach (Queensland, Education department, 1972; Victoria, Education 
Department, 1974). In those programs the- child" was encouraged to isolate 
and enumerate pieces of information, to group these pieces according to 
common attributes, to label each group with a title that^i-eflects.its nature and 
then to write a sentence Indicating the^ relationships existing between the 
groups, \yith such activity the child is simultaneously developing figurative 
and operative schemes. ' - 

Thirdly, provision in the program should be made to develop those skills 
needed in the process of reaching conclusions to identified problems. ^With- 
out appropriate operative schemes the individual will be unable to engage in 
the enquiry process; ,Oppoi-tunity must therefore be provided for the "mdi- 
^idual to identify ^and. practi9e , suitable actions. Operative schemes As- 
sociated with the generation of answers; the Collection of evidence to support 
eaCh suggestion and the procedures of information manipulation must be 
enhanced' and developed. 

In-discussing constrAims upon intellectuaf performances Pascual-Leone 
mentioned not only the schemes an individual holds b^t^iso the cognitrve or 
channel capacity he has available to process and co-ordinate informatidn: 
The M-space a child has is extremely limited^yet the issues he is concerned 
with in Social Studies can be high ly co mplex. Usually they involve a great 
deal of information. One way arg^pfthis dilemma i« to chunk the informa- 
tion, to compress it into fewer and more inclusive categories so that it 
requires less channel space. Therefore the development described above in 
relation to enhancing figurative schemes seems appropriate. A second 
strategy to achieve the(same purpose, the lightening of cognitive load, is to 



break the task down into units of more manageable size, units which can be 
tackled in a sequence while being relativety independent of one anddier. 
Such segmentation seems apt with the enquiry process. The student consid- 
ers the attributes of the problem situation, lists and groups informmion. 
From this chunked material he generated alternative solutions to the problem 
posed. Each alternative is considered .in turn and evidence supporting or 
negating it is identified. The appropriateness of each alternative is Examined 
in turn, in terms of the evidence gathered. And so the task of decision- 
makirfg continues to'the point where a final conclusion regarding the prob- 
» lem in^ made. As the enquiry progresses the student makes brief notes. By 
such means the cognitive load is again reduced. The details of .^a-f>articular 
processing step are placed aside, freeing M-space, but those det^ls can be 
recovered or referred to at any later step in the total process. Robinson etal., 
(1972), in presenting their students with' a paradigm of the enquiry process, 
reinforced or developed suitable executive and figurative schemes. How- 
ever, if students were permitted to record their answers on duplicated 
outlines of the paradigm, additibnal benefits in terms of reducing cognitive 
load would accrue. So fourfhly, a pn^j^m should utilize techniques which 
help to neutralize the disability of limited M-space suffered by students. 

Fifthly, the constraint imposed uponVroblem-solving performance by 
field-dependence effects musjt be circumvented. In solving problenis,'some 
children direct their attention'to perceptually salient bjjt irrelevant features of 
the data. Q^Iier children ye reluctant to makeJtfoe intellectual effort required 
to considex all the information provided. The^pirogram must therefore show 
and encourage childre!n to adopt pi-Qcedures which overcome these copst- 
raining influences. Both the. Jisting and grouping activity, and the task 
segmentation .mentioned above, meet thi^ requirement. The listing and 
grouping technique encourage the individual to scan the data systematically. 
Irrelevant but salient features will therefore ten^ to become less dominant. 
When the task is segmented into smaller steps, it appears to be and is* in fact, 
less onerous; thus the student is encquraged to utilize all the M-space he has 
available. . 

In terms of the Pascual -Leone model, pVograms which include the features 
detailed above could bie expected to be successful in achieving improvement 
in both performance and competence 6f students when solving Social 
Studies problerns. Therefore, these features provide the framework upon 
vt>hich the training programs used in the present research was built. The two 
expedmcntaJ programs are described in Chapter 5. The nejct chapter 
examines previous research which has investigated the impact of enquiry 
training upon problem-solving performance. 
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4. Studies Investigating Tfaining 
in Enquiry 



Despite the inclusioD of. enquiry process objectives in Scx:ial Studies courses 
Ibr more than a decade, relatively little substantial resear/h has been under- 
taken to establish- whether tjiese objectives are realizable. With one excep- 
tion, all the reseai'ch that has beeh j^dertaken-has been dohjr'byerseas. 

Rationale Unl^erlying Training Studies 

Few researchers have provided explicit statements ab«»ut the psychological 
oi* learning model from which their training programs were derived. Some 
adopted an eclectic approach in drawing from a number of different and 
diverse views on what constitutes /Appropriate . learning experiences (for 
example Taba, 1966)." Others were Wwjcepragmatic in thal-they included in 
the final program any activity or. procedure which appeared to work in 
classroom trial, sessions (JenKinson&Lampard, 19^9; Mason, 1963; Ander- 
son, 1965). A slightly more systematic approach was adopted by Such man 
fl 961) where he identified cbminon vyeaknesses in the ability of children to 
use the enquiry process. He then developed a program which airhed at 
overcoming these deficiencies* Others based their programs upon the One 
developed by Suchman (Biitts & Jones, 1966; Scott, 1973). Robinson ^r ia/. 
(1972), when justifying tlie presentation of ah overview of the enquiry 
process to students prioi" to gfying instruction in, the separate skills, did 
mention Ausbbel 'and his Views upon the plac^. of organizing ideas: How*, 
ever, Robinson went no further in relating Ausubel's cognitive theory to the 
enquiry training program. Cousins (1963) based his program on a logical 
, model of enquiry without any overt consideration of how children learn. 



Nature of Training • J / 

In terms of such things as teacher involvement, materials used, attributes of 
the enquiry process emphasized, and duration of training, the different 
investigations showed considerable variation. ' 
Teacher liivolvement 

With a number of studies, teacher participation in class activities was 
minimal. Ripple & Dacey (1967), Ward rop ^'/ al, (1969), Treffinger & 
.Ripple (1970) and Gray (1 97 2 it ail used what could be loosely labelled^ 
independent student\asstgnments. Gray used a branching program designed 
around niultiple choice questions/TheWardrop investigation made use of an 
early version of the Berkejey Productive Thinking Program, There the 
children worked from booklets produced in comic styie^ The problems to be 
investigated, together with appropriate information were given within the 
context of discussions between two children and their uncle. A modified 
version of this program was used by Ripple & Dacey. The teachers only 
distributed the lesson material and answered procedural questions. Class 
discussions were not held. Anderson (1965) used the techniques of prog- 
rammed instruction in the form of a script read by the teacher to one chijd at a 
time. This teacher participation arose because the subjects were only in 
grade one. Although Massialas& Zevin (1964) an,d Blatt & Kohlberg (1974, 
reported by Rest) did not use programmed instruction , teacher iYivolvement 
was relatively minor. The training technique used by Blatt & Kohlberg relied 
upon discussion between stirdents of differing ability levels. Through such 
interaction intellectual progress was expected. The teacher's role in the 
Massialas & Zevin work was mainly non-directive in nature, being con- 
cerned with such things as re-phrasing questions and recogn|^ng students. 

There have been investigations which, in. relation to the nature of teacher 
involvements contrast with those noted above. In the studies of Taba (1966), 
Hunkins & Shapiro (1967), Olton & Crutchfield (1969) and Wallen et al . 
(1969), teachers were intimately involved in the tl%ni'ng seque/ice. An 
essential part of the Taba program was the use of partic^j^r types of teacher 
questions during the learning activities. Because ofHhis, teachers using the 
program Were give^ special training before introducing it in the classroom. 
A similar situation pertained in the Wallen investigation as this was an 
extension of the Taba work. While teaching strategies were not emphasized 
to the same extent in other investigations, teachers were expected to stimu- 
late and guide discussion in class. sessions (Jenkinson & Lampard, 1959; 
Cousins, 1.^63; Massialas, 1 963; Hunkins & Shapiro, r967; Olton & Crutch- 



field, 1969). In the Suchman (1961) program a tape recording of the 
previous session was played to the class and the teacher evaluate^ the 
success ofthe work ^ Attention was giveii to the natures and appropriateness of 
the questions asked by the children and emphasis was given to the elements 
of the enquiry being employed. Crabtree (4967) was specifically examining 

^ the influence of the teacher communication and the pre-arrangement of the 
learoing environment upon the productiveness of children's thinking. 
Robinson. (1973) saw the teacher as playing an active role in the training 

^se^sion^ although he recognized "the role as being either a Maying out of 
coittent' 4>r a 'drawing it out' from students: * 

Enquiry Skills Taught - 

* 

Various enquiry skills have been stressed in the different programs. Some 
projects have been concemed with the full range of skills, including the 
generation of answers, the seeking of information, the weighing up of 
evidence and the drawing of conclusions (Massialas & Zevin; 1964; Taba, 
1966; Covington e/ii/., 1972; Robinson^/ a/., 1972). Both Shulman (1965) 
ajid Allender (1969), however, correctly asserted that most trainir^ studies 
have ignored th\^ initial phase* identified by Dewey, nartiely prdblem- 
identification. TTie parameters of the situations in which problems were 
embedded were defined by teachers and the attetltion of st^udents was 
directed towards particular issues. In addition^ it is evident that certain skills 
receive more attention, at least. in terms of time allocations than others. No 
doubt, in many cases this time allocation arose from observations made 
during the development of materials to the effect that children found some 
skills mor^ difficult than others/ Suchman (1961), for example, stressed 
question-asking. However, underlying this particular skill are bthers, such 
as observing and thinking of possible .explanations to the phenomenon 
observed. For Taba (1966), the ability to classify was crucial in cognitive 
performance, so listing, grouping and labelling abilities were basic to her 
program. The valuing of particular sets of skills has been also reflected in the 
evaluation instruments used to measure success of the training episodes. 

There- are other studies which had more restricted training objectives. 
Higgtns ( 1 974) was concemed 'with improving the ability of children to draw 
infe rentes from given data. Arising from such training, children were 
expected to create more answers to given problems. Ojemann & Campbell 
(1974) were also concemed with teaching children to find alternative solu- 
tions to given problems. But, in addition, th|||^/wanted children to examine 
the alternatives in terms of their consequences in common social situations. 



Anderson (1965) was teaching his subjects the technique of successively 
varying each factor in a problem while holding all other factors Constant. A 
similar purpose .was held by both Breddenfian (1973) and Case & Fry « 
( 1974). Gray (1972) trained children to manipulate data. Although Gray saw - 
this as a limited objective, it did involve the subjects in the producti^^sind 
evaluation of pbssible answers^to problems. Hence Gray's program was as 
comprehensive as some of the programs which claimed to be involved with 
the total enquiry process. - " . 

Conten^and Training Approaches 

Training approaches also differed between studies. For example, the authors 
of the Berkeley materials stressed that their program considered the enquiry 
process as a totality (Covington, n.d.).The separate elements of the process . 
weit taught within the context of particular problems: They y^cre not taught 
first in isolation. A similar situation applied to Taba (1966). By c'ontrast. 
Case Sc Fry (1974) initially taygbt subjects to suggest counter-explanation^ 
to a given set of facta. Later, students were instructed in designing experi- 
ments for which no coupter-explan'ations were possible once the facts were / 
obtained. In the ffnal sessions these two skills were brought togeth'er. With 
the Ontario materials the students were given an overview of the total 
process and then separate sessions were devoted to the different con^ponents 
required to build up performance on the total model (Robinson o/t , 1972; 
Robinson, 1973). Forexi^mple, when considering real-life problems, single 
sessions were devoted to asking more general questions, to brain-storming , 
and^to using common sense in eliminating alternative solutions. Each of 
these elements was constantly referred i>ack to and related to the enquiry 
model as the lessons progressed. Both approaches, the element and total 
strategies, appear to have been successful in achieving improvement in 
student performance, as the results discussed below indicate. 

There were also differences between the studies in the content areas of the 
problems investigated and the nature of the stimulus material within which 
the problems were embedded. Suchman (1961), Mason (1963), But^ts & 
Jones (1966), Scott (1973), and Bredderman (1973) worked within the 
physical sciences. Others can be loosely grouped in the social science 
category (Cousins, 1963; Elsmere, 1963; Massialas, 1963; Taba, 1966; 
Hunkins & Shapiro, 1967; Walfen^/ al., 1969; Higgins, 1974). Taba and - 
Wallen et al. drew from a number of the social sciences including sociology 
and history. Hunkins &' Shapiro dealt with issues such as freedom of si>eech, 
freedom of worship, privacy and equality. Ojemann & Campbell (1974) and 
iBlatt & Kohlbefg ( 1 974) Used moral dilemmas while Robinson et al. ( 1 972) 



drew frojjiAi number of areas incJuding logic, the' social sciences and the 
phy<;ical se/iences. Case-& Fry (1974) in their five units drew from physics, 
psychology, biology, engineering and Wiology. The Berkeley materials 
originally centred on crime'. In more recent versions of the PraJtw/ive 
Thinking/Program this has been extended into other fields (Covington ef at. , 
l*>72). iClassiaiiis & Zevin (1967) developed activities in the fields of 
English/, geography, history, physics, music and criminology. 

Diversity also existed between studies regarding the form of the data. 
Writtt/n materials seem to predominate although there were notable excep- 
tions/ Foi- Suchman (1961) and Butts & Jones (1966) movie film clips 
provided the source of the problem. Line drawings with comic style balloons 
of conversation provided the basic material in the Berkeley prt>gram. Others 
suc-li as Cousins (1963), Elsmere (1963). Massialas (1963), Hunkins & 
Shiipiro (1967), Gray (1972). Robinson et ai: (1972), and Ojemann & 
C^nipbell (1 974) relied upon written materials. The Taba ( 1 966) and Wallen 
ej a/. (1 969) studies used the Taba Stnial Snakes Curriculum .This course 
listed library reference material^and. less often, filmstrips and motion 
/pictures that could be used (Durkin, Fraenkel & Tanatoc. 1969). The Bred- 
/derman (1973) investigation was one of the few studies where the problem 
was presented in ftie context of physical apparatus. To obtain an ans-werthei 
child had to manipulate the apparatus. 

Duration and Intensity of Training 

The hours of instruction ^ven in the various programs dit/ered marCe^Ty. 
'Some gave intensive training for a short period of time while others used 
regular sessions spread over the schcml year. Wallen (1969). for 

example, rept»rted that over the year, three of the experimental teachers 
devoted an average of four hours per week, five averaged three hours per 
we«^, one averaged two hours and another teacher one and a half hours for 
the week. A school year Was also-the time duration of the investigations 
carried out by Taba (1966) and Robinson et al . (1972). Weekly time 
commitmem was not given impither case. Subjects in the Scott (1973) 
investigation engaged in an enquiry training program over three years. In 
science classes throughout each school year the subjects received approxi- 
mate^y one hundred minutes of training per week. The Massialas program 
(1963) >vas .spread over 18 weeks. 

By contrast Gray (1972), had only five training .sessions, each of one 
period length. The distribution of these sessioris wa?; rio^ indicated. Butts & 
Jones (1966) held training session.s for each .schtH>I day for three weeics A 
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similar peritxl of time was usejj by HunkinsA Shapiro < 1967), I6cras$ days. 
Wardropf / a/. (1969) had one lesson pfer day for four weeks. 

For the achievement of such a co^i\piex set of abilities encompassed by the 
label ^enquiry' the time devoted to training by these latter studies seems 
inadequate. Yet as the discussion of results shows, almost all claim to have 
achieved improvement in performance. In fact^ Ripple •& Dacey (1967) 
commented upi^n apT" earlier finding of Crutchfield & Covington where 
significant differom:es between instructional and non-instructional groups 
on cjift^rion testsrwere foiind after lessons four and 10. Why these improve- 
ments should have occurred was not always clear. Th^y could have been due 
to teacher cnth/isiasm* teacher bias or ^ Ha^ythome effect. These pos- 
sibilities are explored later in thi^ chapter. 

Results ^ 

While it does emerge that pupil performance on aspects of the enquiry 
prcx:ess can be improved through training, only limited patterns of consis* 
tency are evident across studies. In part, the difficulties in interpreting 
results arise from the absence of a detailed rationale underlying the training 
program, lack of detail concerning the nature of the training provided » 
insufficient attention to experimental design arid the limited nature of the 
evaluation instruments used. 

Treatment EffTects 

The improvement in student problem-solving behaviour, in almost all ihves- * 
ligations^ was associated with the training provided. One exception was that 
of Mason ( 196^3), where success at one grade level was attributed to teacher 
effects. However, the training program appears to have been effective at the 
grade five level in teaching 'critical thinking*. Hunkins & Shapiro (1967) 
concluded that elementary school children can be taught to think critically. 
In this instance critical thinking referred to the ability of students to analyse a 
situation and be consistent in their actions in relation to their choices. Scott 
.(1970) suggested style of categorization was influenced by enquiry training 
which emphasized an analytical approach to problerhs. Attention to detail 
became more acute. Verbal fluency and flexibility were increased, SucceSs 
was also achieved by Butts & Jones (1966) in enhancing pr9blem-solving 
abilities, although their suqcess appears broader in scoF>e because of their 
more comprehensive test instrument* 
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Taba (1966) reported that those children trained to discriminate, to infer 
from data and to apply known principles to new situations, were superior to 
those untrained. However, there were incogststencies in the results which 
she suggested could have been influenced by the inadequacies of the. tests, 
the imbalance in the composition of the san ple groups or variations in 
teaching styte -over and above the variable of i aining. Wallen et a/. (1969) 
found differences between the control and treatment groups on Some mea- 
sures. The treatment group showed greater gains from pre-test to post-test 
than the control group in the ability to interpret data and make legitimate 
inferences. Higgins (1974) also found that inference-making behaviour of 
nine- and ten-year-old children could be significantly ipproved. However, 
significant differences between groups were not found by Wallen on the 
ability to use, in new situations, the generalizations emphasized in the Taba 
curriculum, nor to explain given phenomena or events>after identifying the 
relevant elements or relationships. 

Training effe^s were also found in three investigations examining the 
adequacy of iY\& Productive Thinking Program in achieving its given objec- 
tives (Olton & Cnitchfield, 1969; Piper, 1969, cited in Covington, n.d.; 
.Wardropera/., i969). Wardrop^r a/. rioted (the superiority of the treatment 
group on 30 out of 40 measures includei^l in the study. Of these, 1 3 proved to 
be statistically significant, with 1 1 in favour of the treatment group. Superior 
achievement by the treatment group was noted on measures concerned with 
problem^^ution, number and quality of ideas produced, intellectual persis- 
tence and Sensitivity to discrepant or puzzling facts. These results y^re 
described by one member of the project team as modest (Covington, /ri d.). 
In the second major study by <Ee Berkeley group, the training outcomes were 
more substantial (Olton & Cnitchfield, 1969). Reporting on a sub-sample of 
50 subjects from a larger study, Olton & Crutchfield noted three spcQific 
results from the training program. First, the treatment group was bfetter able 
to account for puzzling facts. Secondly, they wA able to grasp the signifi- 
cande of a given clue to eliminate alternative suggestions to solve a hypothet- 
icaJ archaeology problem. Finally,. they were able to suggest more causes of 
poverty ai\d how it might be ended; than was the control group. Both groups, 
however, were roughly equivalent in basic knowledge about poverty. In' 
addition to these results on the elements of the enquiry process, a composite 
score was calculated. This the authors saw as a very eorpprehensive measure 
of the thinking performance, reflecting achievement on 23 different indices 
of productive thinking. The differences between ttie treatment and the 
control groups on this combined measure was significant at the .01 level. 
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Piper (1969), essentially replicating the Olton & Crutchfield study, also 
found significant differences on a composite score, catculated on the basis of 
^4 variables* between performance by treatment an^ control groups. Using a 
modified Pr€Hiucti¥€ Thinking Pr^^ram, 'kipple A Dacey (1967) found a 
significant difference between instructed groups and non-instructed groups 
in time taken to reach solutions to problems. But there were no significant 
differences on measures of fluency, flexibility, imagination or originality. A 
more recent study involving Ripple (Treffinger & Ripple, 1970) concluded 
that the instructional materials did not influence piipirs verbal creativity 
scores to any* appreciable extent. With respect to other prablem-solving 
criteria there was little evidence for the effectiveness of the instructional 
materials as used in that study. Moreover, there was no support for the 
assumption of positive" transfer from the program to problem- solving in 
' another subject area; in this case arithmetic. Obviously these findings 
conflict with some of those of the Wardrope/ a/, and the Olton V$Sl (prutchfield 
investigations. ' 

Robinson et^al. (197^) report that evaluation of their program has been 
undertaken over a number of; years but present scant infomiation as to 'its 
success. The authors do ^ate^however, that the pr^ram has had a large 
effect upon the abilit/of student^arecognize relationships and the implica- 
tions of these relationships, to identify limitations in a given set of experi^ 
mental conjtrols, to use multiple criteria in decisioivmakiilg, and to recog- 
nise the restrictions involved in applying the conclusions formed from one 
situation to another. 

Both Anderson (1965) and Case & Fry (1974) found it possible to train 
subjects to control variables in a problem task. The differences between 
treatment and control groups in both studies were highly significant. Al- 
though examining the same ability, Bredderman ( 1973) found no signiHcant 
differences between groups. , 

Two other inve3tigations claim siicce^-in' training childmn to handle 
moral dilemmas (Blat^ & Kohlberg, 1974; Q^emann & Campbell, 1^74). 
Ojemann & Campbell concluded from their results that planned learning 
experiences can make a significant diffeiience irihthe_ development of factors 
important in making moral ji^gements. It will be recalled that they were 
particularly interested in encouraging subjects to think^bout alternative 
solutions and the consequence of such decisions. ' 

In summary, it seems that\(;5rtain attributes of the enquiry process are 
susceptible to training. Yet it is still unclear whether i>erformance improve- 
ment on the elements necessarily relates to improvement across a total task. 
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and whether improvement in some of these etements is more'i-rucial than 
others in gaining overall growth. Indeed, as will be seen below, it cannot 
always be said with 5:onfidence thai factors other than the training program 
were not influencing performance. 

Other Factors Influenciifg Performance 

Several studies have commented upon the relationship between the ability of 
students to solve pro^>lcms and variables such as intelligence or mental age, 
V€>cabulary scores, sex, and classroom environments (Harootunian & Tale. 
J960; Dale, 1970; Peel, 1 97 1 ; Johnston . 1^72; Whitehead, I972r. Also, 
many of the training studies in pre* and post-testing phases have noted such 
relationships. Wardrop et ai^i969y found from pre testing sessions that 
students drawn from what were described as facilitative environments- 
performed better on tests measuring number and quality of ideas produced to 
given problems, compared to those from environments deJicri bed as non- 
f«cilitative\ However, only one similar effect was found out of 40 post-test 
me^ures. Mainly, Wardrop argued, this was because the treatment was 
particularly effective with students in non-faciiitative environments. Sig- 
niri;cant interaction between environment -and treatment supported this ar- 
gument. Crabiree (1967) found that a higher degree of structuring ;n the 
learning situation resulted in a/^ignificant effect upon measures of conver- 
gent thkiking.'whijp lower levels of teacher structuring elicited niorcdiver- 
gent responses. 

Significant sex differences were also identified on pre- and post-measures 
of the Wardrop study. With the exception of three test measures which all 
related to the same problem, fhe performance of girls was superior to that of 
boys. This finding, Wardrop t^/ a/, felt, was consistent with other findings 
regarding performance of females versus males on verbal ability tests. The 
same study reported that the femieraJ level of intellectual ability of^udents 
correlated significantly with problem-solving performance. V 

It seems likely tliat certain characteristics of subjects and the learning * 
environments from which they are drawn and the experimental situation in 
which they are placed can influence performance on problem-solving tasks. 
Because of this, it is important to establish it these same factors orothei^^n 
influence the success of a training program. Should they do so, tl^Hph 
further experimental studies such factors should be controlled so that^Bss 
contaminated measure of treatment effects can be gauged. Preliminary leads 
have been given in some, studies. - 

Both Butts & Jones ( 1 966>and Wardrop «/, (1969) found no significant 
interactions between IQ measures and treatments. WardropfV«/; pointed out 
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that, in contrast to thc^ presence of IQ effects on test performance, no 
» consistent pattern ^f interacUons between IQ*and treatments existed. While a 
siiliilar conclujiion was driXvn by Butts & Jpnes, they were more cautious, 
bcfieving their results mayliavc been influenced by the size and homogene- 
ous liature of their sample/ For them the issue jkvas. not cio^d. Yet Wardrop 
vf al, specifically comir^ited upon the representativeness of their sample, 
covering Chv entire sp^tad of ability in a total of 44 classrooms, tarlier 
Suchman {\9b\)b^ noted that not all children benefited equally from 
enquiry training^owever while anticipating that children who were Mn^;l- 
IcctuallJJjtfted' would g,et most from the program, he found they were often 
. the least willing to do so. Such chifdrcn were often seeking an immediate* 
solution. This latter conclusion of Suchman conflicts with that rcptmcd by 
Massialas & Zcvin (1967), that on one problem the low IQgroirp was more 
crcafive in its response but did not persist in following through its hunches. 
Thiiiigh lij group had fewer and less original explanations but was more 
persistent in systematically following its explanations through to a logical 
a>nclusion. After bkvking levels of ability into two groups Olton 8l Crutch- 
field (1969) found both groups bcjiefited from iiiktruction although the high 
ability level slightly more solThe staFistical significanceof these differences 
was not presented. I ' 

Only Mason ( 1963) repoifted a teacher effect. He inferred that the differ- 
ence between his control and treatment grinips at the fourth grade level was 
due to a teacher factor. Tnc treatment group, utilizing teachers who had 
developed the training liiaferfals, performed better than cither the other 
treatment group or the conrKJ group. While no other study specifically 
reported upon. teacher effects, ffovington (n.d.), when reviewing research 
on the Berkeley materials, highWhted the difference in the magnitude of 
results betwc'en the invesligation>>of Wardrop tf/ f//. and Olton & Crutch* 
field. This difference, Covington suggested, could be due to teacher in- 
volvement, since inh|;>ie first-named investigation the training materials were 
usLxl independcntty i)f the class teacher; With the sccoHd study the teacher 
was closely rrlvolved. .Caution, however, should be uspd in interpreting this 
relationship, as the duration of training sessions and materials used also 
varied between studies.. 

The findings of Mason (1963) indicated that some gt^ade levels benefited 
niore than others from training. Ripple & Dacey (1967) also sgggfl*ll;d that 
instructional jiiaterials may become less cffectivfTin developing creative 
thinking ^biHji^s as grade level increases. Such a possibility gained no 
support froni Ireffingcr & Ripple (1970).* 
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i^murv una Appropriaieness or evaluation Instruments > . 

Few training studies which exainined treatment effec|s used m^^sUring 
instruments which attempted evaluate the student's performant^n the 
problem-soiviag task as a tptality. Most studies used tests which examiiled 
elements of the process. Examples of such abilities are the generation of 
solutions, the achievement of correct solutions and the identification of 
relevant evidence. The circumscribed evaluation instruments pertained not 
only ip those investigations with limited training objectives but also to those, 
which set out to enhance the total enquiry process (Butts &' Jones 1966; 
Taba, 1966; Wallen, et al., 1969; Robinson, ef at., 1972). The studies 
associated with the Berkeley Productive Thinking Program used an impres- 
• sive and highly creative.array of tests, yet each test was limited in the enquiry 
objectives it was testing (see Wardrop et ai., 1969). For example, from an 
account of the migratory behaviour of a , hypothetical flock of birds, the 
student had to identify puzzling facts in tht story. Later, after hai^ng some of 
these facts pointed out to him, he had to deyise explanations to account for 
them. The student- responses were .scored separately on each variable. 
Covington ( 1 968) and Olton & Crutchfield ( 1 969) did go on to calculate an 
overall problem score but this was derived from a pooling of scores on each 
of the variables measured on the various tests i Summing of scbres across 
measures of specific abilities to gain a single general enquiry score was a 
technique adopted by a number of investigators (Shulmari, 1965; Ripple & 
Dacey, 1967; Treffmger & Ripple. 1970)^u^a procedure demanded the 
use of reliable instruments which measin^a difrcrent aspects of the enquiry 
process. Even if these requirements were met, the question concerning the 
relationship between the summed performance across separate tasks ^nd 
performance on global problem-solving .measures would jieed to be 
answered. Does the sum of the parts equal the whole? Ripple & Dacey used a 
battery of creativity, tests on which the subjects were rated on flexibility, 
originality, fluency and imagination. They also used Maier's Two-String 
Problem to measure problem-solving performance but here attention was 
dij-ected to the achievement of the correct solution and the time taken to' gain 
it, rather than to the thought processes used. 

The two criterion tests used in the Taba ( 1 966) study related to the ability . 
tO'iiiterpret data and apply principles to new phenomena. Associated with the 
ability to interpret data were skills of inference-making and the judgment of 
the validity of inference! made. Separate scores. were calculated on each 
aspect." The ability to apply principles to new phenomena was included 
because the author believed generalizations made in the social sciences are- 
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often inclusive and steteotyped. Part of the training pnbgram Nyas to encour- 
age children to recognize the limits of data and to refrain from over- 
generalizing, or conversely, from being over-cautious. The second test, 
AppUcattohofPrincipies Test ,tBI<cl concepts and generalizations which the 
student had developed through the learning program. It presented new 
situations and asked the child to select the generalization which explained 
the occurrence or event portrayed. Similar limitations in th^lRbjectives of 
enquiry assessed by other investigations can be documented. 

The objectives being tested in most studies reflected a value weighting 
"placed upon some abilities in the total enquiry process by the investigators. 
Taba and the investigations associated with the Taba Social Studies Cur- 
riculum stressed the importance of cat^orization in intellectual growth so it 
was reflected in the instruments used to evaluate success of the program. As 
the name of the Productive Thinking Program implies, the Berkeley studies 
accentuated the creative component in enquiry (Covington, 1968; Olton & 
Crutchfield, 1969; Wardrop ^/ al., 1969). The testS|#sed, in addition to 
rating explanations given as the consequences of problem-solutions, 
examined the number and quality of ideas advanced by subjects to solve 
problems and the ability of subjects to re-organize the elements of a problem, 
all of which are creative tasks. For Suchman (1961), with his concern for 
developing autonomous thinkers, the evaluation centred upon the questions 
asked; the ttuciicy. control, precision and autonomy in finding answers to 
filmed demonstrations. 

Aside from the objectives being evaluated the measurement techniques 
used In some studies £c)pear to place further constramTStipon the interpreta- 
tion of results. A number of studies used multiple choice-type tests (Jenkin- 
son&Lampard, 1959; Cousins, 1963; Cox, 1963; Massialas, 1963; Nelson 
& Mason, 1963; Taba, 1966; Hunkins & Shapiro, 1967; Ojemann, & 
Campbell, 1974). The multiple choice technique significantly changes the ' 
nature of the mental operation carried out by the subject, compar^yo 
situation$ examined m Social Studies curricula. While it is true thalflRs^^ 
presented in multiple choice form can be testing ^more than the recall of 
factual knowledge, more constraints in the nature of an acceptable response 
are inevitable. In addition, such lests appear to place a premium upon 
convergent thinking. This con straini seems inappropriate where interest is in 
the process of mental operations rather than a particular product. This is not 
to say that multiple choice instruments have no place in investigations into 
problem-solving but, due to their inh^nt limitatipn&r^ch tests need to be 
supplemented by other more '* open' evaluation techniques. The inadequacy 
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^of enquiry measures in physical science was noted by Nelson & Abraham 
(1973). They proceeded to develop iheir own open-ended instrument which 
provided separate scores on students' ability to gather data, to project*into an 
tinexpJored .situation from an .eiiiplored field, to test the validity of an 
, inference and to forn) groups t)aving >ionie common specified observed 
property. ' . 

There are studies which have eing^joycd fiiore open measuit;s. Gray ( 1 972) 
used open-ended test situations based upon the coniprehension-type pas- 
sages advcKated by Peel ( L966) and used by other investhgatt)rs inspired by 
Peel's work. A similar technique was used earlier by blsmere ( I96.V. Butts 
' & Jones (1966) and Suchman (1961) used open-ended situations in the 
physical sciences, as did a number of studies ustng the Berkeley program 
(Olloh &Crutchfield, 1969; Treffingcr& Ripple, 1970). Tran^jcri pis of class 
lessons were used by Cousins (196.^), Cox (1963), HIsmere (1963) and 
Massialas (1963) tp rate the frequency .with which elements of the enquiry 
'process occurred. 

Reliability of Instruments v . 

It has been noted above that swnit studies employed multiple choice items 
while others used open-ended siluations where Scores were based upon 
single criteria. There are obvious advaalage.s. in the first approach in terms of 

lA reHabiliiy of marking.but the appropriateness of such measures, even when . 
sunilned, in terms of the total problem-soJving process, is ques^ionabje^ This 
issue is taken up ag^ain in a latcf di.scussion on scoring student re.sponscs l6 " 

. problem ta.sks (sec Chapter 6). However, in addition tO this diVficulty, a 
number' of investigators have indicated doubts about the instruments they 
employed. Taba ( 1966) pointed out that her criterion measurds had certain . 
dc-ficicncies in respect to sensitivity and stability. Jenkinson & Lampard . 
(1959) di.scovered that the ceiling of the STEP tests, the criterion measure of 
the investigation, was ttK> low. Many of the subjects at the grade six level 
identifjed the correct respon.stVon almost all 'items at the inilial administra- 

- .tion of the tests. With the Trefffhger& Ripple (197()J investigation a number 
of de/iciencies ip the measuring in.struments were noted. While claiming the 
yrornmcir Tests of Creative Thinking* were .'the most practically, useful ^ 
instruments available, at the time, to measure fluency, flexibility and origi- 
nality\ the authors acknowledged that the tests did not 'cpmprehcnsively 
assess creativity and that , these tests are accompanied by 'a number of ; 
technical, procedural difficulties'. Trcffingcr & Ripple a.l.sp noted that the 
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KuUcr-RichunJson Formula 20 rcliuhility coefficient for ihe Arithmetic 
Puzaple>, a transfer jusk. was lower than desirable. . With the general 
problem-solving tajjks there was a high level of difficulty. This difficulty 
level. Treffinger &. Ripple argued, may* have had the effect of manking 
differences between treatment grot!ips. 



Transfer and Durability of Training 

To detemiinc the real success of training attention needs to be given to 
factors beyond the scores obtained on post-test measures. Piagct (1964) 
detailed three important criteria. The first is durability of the ideas taught. 
The second concerns the cxtenf to which the ideas arc generalized by the 
child, and hence, transferable to new situations. The third criterion is the 
spontaneous level of op£;raiion before the learning experience was intro- 
educed. Durability and transfer as necessary criteria have also been raised by 
other investigators (Bracht & Glass, 1968; Inhelder& Sinclair. 1969; Snow. 
1974). * ^ 

All three criteria were not always met in the training studies reviewed in 
this chapter. Generally all subjects were pre tested. Attention was given to 

' durabihty by Covington ( 1 968). Ollon & Crutchfield (1969), Brcdderman 
(1973) Scott (1973) and Blatt & KohlFerg (1974). Olton & Crutchfield 
found that the gain *in thinking skills produced by eight weeks of instruction 
evidenced in the perf>>rmance of the treatment group was still evident on 10 
variables more than six weeks after instruction had ended. However. 
Covington (n.d.) indicated that the margin of suf>criority favouring the'- 
instructed students had tended to decrease over time. After one month 
Breddefman found that the slight supremacy of the treatment . gn>ups over the 
control had dissipated. Scott's training program' concluded in 1965 but he 
found that significant differences between expepiniental and control'groups 
had persisted on one sub-score of the Sigel Cognitive Skill Test on retesting 
in 1 966 and 1971 (Scott, 1973). The particular skill concerned the student's 
analytical .behaviour. Suott satisCied himself by questioning student.^; that 
further-enquiry ex periencej had not been gained either for the experimental or 
con^ot groups .in the intervening .period between training and delayed* 
testing. The Blatt & Kohlberg ( 1974) investigation fountTthet students who 
had advanced after 12 weeTcs of training re,mained advanced 12 weeks later. 
Regarding the transfer effects, few "studies examined whcthe/ specific 

skills which had been taught carry across into new situations'or other subject 
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areas. Robirtson et at. (1972) identified three levels or dimensions of 
evaluation'''. First, there are measures of take. These. concern the extent to 
which the student has learned what he has been specifically taught. Many of 
the tests used by Olton <& Crutchfield (1969) and Wardrope-/ al. ( 1 969) fall 
into this category. Secondly, there are those situations which involve trans- 
fer within a range of problems. A new situation is presented to the subject 
which requires the employment of strategies and skills developed in the 
learning program. Since the Bredderman (1973) study invol;ved training the 
subjects to control variables in physical science situations theruse of a social 
science pmblem where control of variables was necessary to gain the correct ' 
solution could have been used as a measure of transfer. This was not done. 
Case & Fry (1974) actually used both social science and physical science 
tests but gave experience on both types of situations in training sessions so 
the opportunity to measure the quality of transfer was lost. Covington (n^d.) 
considered the Bird Migration Problem used in a number of the Berkeley- 
inspired investigations to be a transfer task. This was because the Productive 
Thinking Program contained no material of the migratory behaviour of birds 
or any related concepts. So in this case the student had to' apply thinkinjj^ 
skills learned in one area to another with which he had little or no prevKJUS 
experience. 

The third and final dimension of evaluation identified by Robinson et al. 
(1972) concerns tasks which give no clues that particular strategies taught in 
class should be used. Such task's involve a much higher level of transfer. 
Ideally, as Robinson et a/, pointed out, these tasks should not *smack of 
school'. Ripple & Dacey (1967) speciHcally set out to examine the claim of 
the Berkeley Productive Thinking Program that it was traini^g^eneralized 
problem-solving skills. To measure this objective. Ripple & Diacey used the 
Maier Two-String Problem. They correctly claimed that the training pi^^^ 
vided did not specifically relate to this problem. Because trained subjects 
reached solutions significantly earlier than non-trained subjects Ripple &- 
Dacey claimed transfer of training effects. However, time taken to reach a 
decision, the criterion employed, was not one of hi^h priority, in Sociafl 
.Studies programs. Similar differentiation between 'training and evaluation 
tasks could be noted in the Treffinger& Ripple (1^970) study where arithme- 
tic puzzle tests were used. Noting the strong similarity between the format of 
the instructional materials and the criterion measures used in previous 
studies they utilized non-specific mej^surcs of transfer by Using tests that 
were dissimilar in both content and format to the training materials. 

*Note the similarity of idcus here with the three regions of reference covered by (he 
Brunswick termsf central, proximal and dii|al, more recently elaborated by Snow 
(ISI74). 
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Overall, the few available results concerning transfer suggest that some 
problem-solving skills taught have been transferred to new situations (see 
Ollon ACrutchficId, 1969; Robinson iTa/,, 1972). Generally, however, the 
criterion tasks used must be viewed as being diffoijent from but similar to 
those used in training. Robinson et al. (1972) classified two of thqir tests as 
*remotc transfer' and a third as immediate transfer* but even the remotfc 
tasks were less remote from the training provided than those used in studies 
by Ripple & Dacey and Treffinger & Ripple. No significant effects of the 
instructional program were found in the last named study on arithmetic 
problem-solving tests. While admitting theiic problems were rigorous tests 
of transfer, the authors argued their relevance as problem-solving tasks. 

Experimental Design 

Many investigators have indicated the need for further research to identify 
the specific factors associated with the changes in problem -solving be- 
haviour*. Generally the experimental designs employed make it impossible 
to disentangle the influence of such factors as teacher, school, classroom 
environment and rate of presentation of material from the contribution of the 
particular training program, Taba (1966) found it impossible to control 
factors such as teacher training and the program actually used, so the study 
was regarded as an exploratory one. Others also had reservations about the 
strength of their fmdings (see Jenkinson & Lampard, 1 957; Robinson ef al. , 
1972; Case & Fry, 1974; Covington, n.d.). With the Case & Fry study only 
one^ teacher was employed to tehch the enquiry program to a group of 
students withdrawn* from English classes. The fifth grade treatment group 
for the Ojemann & CanYpbell (1974) investigation 'was located in one school 
and the control in another. For the sixth grade level, both treatment and 
control were within the one school but taught by different teachers. A similar 
situatioi^pertatned to Butts & Jones (1966). Two classes in the school were 
involved in a program designed to .enhance their problem-solving be- 
haviours. 'Another two classes in the same school served as the^control. With 
the Cousins (1963) investigation a control group was not used. In Elsmere 
(1963), the experimenter was also ihq teacher of the treatment group. , 

*lt should be noicd (hat not all researchers advocate the tfsc of experimental designs. 
Snow ( 1^74), for example, was not completely sympathetic to the notion of control- 
ling significant variables arguing that such an approach produces artifigial situations 
and unnatural behaviour. He also discussed pi'oblcms encountered in genei*alizing 
from observations of u sample to a target pi^pulalion, and the difficulty of identifying 
ireatmenl ^dimensions. He argued strongly for the adoption of quasi-representative 
and for^ naturalistic, quantitative case studies in educational research. 



Another teacher luught the control. Onfy Wurdrop ti al. (1969) payed 
attention u> measuring classr(H>in environment, a factor that pnwed to be 
important in iii^plenienting a successful problem-solving program. 

Charter & Jones ( 1 973) and Shaver iiL Larkins ( 1 973) pi>intcd out the need 
to describe and to monitor what actually takes place in the treatment groups. 
Were the teachers actually doin^ what the experimenter thought they were 
doing? Unless this is estahtishell, treatments which arc different t>n paper 
may be dismissed as being similar in terms of contribution to student 
performance, when, in fact, any planned differences,4iiay have been lost in 
the implementation phase. In practice there may have been no difference 
between the independent variables. Mason (1963), for example, expected 
ttne group of teachers to use materials as printed but another group was free 
to make modifications. The extent to which the first group conft>rmed was , 
m>t documented, nor was the degree to which the second group deviated 
frtmi^the planned teaching strategy. In the Ojemann & Campbell (1974) 
study, the teachers were encouraged to use their own experience and imagi- 
natitm in wtirking towards the accomplishment of particular objectives. The 
approach of Jenkitison & Lampard (1957) was similar. Neither study de- 
tailed the program actually taught. Teachers in the Cousins (1963), Elsmerc 
(1963) and Massialas ( 1963) investigations kept daily diaries as a record of 
what l(H)k place in clas<^. Tape recordings were made of some class discus- 
sions to validate the daily log. In the case of Massialas, for example, this* 
taping was done on two occasions. However, neither with Couftins nor 
Elsmere was the stated purptxse oTihc taping to check the extent to which the 
teacher followed a planned procedure. Nor was the taping doneto provide a 
' description of the class activities. In both cases the taping was used 'to 
document the frequency with which students used elements of the enquiry 
process. With Taha (1966) and Massialas & Zevin (1967) interest was upon 
the interactions between teacher and students. NeitherTaba nor Massialas & , 
Zevin required teachers to follow a set program. ^ 
^ In terms of statistical techniques used to analyse data, two points need to 
be made about previous research. First, rarely were the assumptions underly- 
ing the use of particular statistical procedures acknowledged.- Did the data 
justify the use of particular statistical procedures? The study by Wallfea^f-/ al. 
( 1 969) was one exception to this criticii^ Thc^e it was discovered that the 
gathered data did not match, m all instances, the underlying assumptions of 
analysis of covariance;* normality, homogeneity of variance and 
homogeneity of regression. Consequently, the interpretations of the statisti- 
cal analyses were considered as suggestive only." Secondly ,'Tew investiga- 
^ tions hav? employed one or more of the variety of multivariate techniques 
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developed over the past decade. I'his oversight is unfortunate as multivariate 
techniques are eminently suited to classroom research, where complex 
pr(>cesKes are being examined "ami where many predictot variables and 
criterion mc4isures are being employed (Finn,- 1^>74; Keeves. 1974). 

Implications for Further Research 

Fn»m this review of research a number of points emerge which should be 
eonsidcretl in planning further studies. First, training programs sN>uId be 
carefully articulated in relation to ah underlying ratioiftile. Results derived 
^ from certain activities can then be interpreted in terms of this reasoned 
explanation. Also, a rationale helps to identify appropriate mea^iiiring ih- 
slrumtnts; instruments to describe the treatment sample ami to act as 
covariates in any planned analyses. Secondly, provision sh*>uld be madC to 
establish the extent to which, the program as originally conceived was 
actually implemented. This would entail njonitoring a sample of lessons to 
. detenTiine whtther the procedures detailed for particular teaching episodes 
matched the teacher's operation. Thirdly, a variety of instruments should be 
used to assess perforn;iance_ on both the tt)t'ai pfoblem-solvinl task and the 
separate enquiry skills. Solving the i^roblem tasks should require the use of a 
variety of enquiry skills. These problems; should not be segmented into a 
series of sub-questions by the tester Jis this changes the nature of the activity; 
the M-space requirements; art; changed Assessment of performance should 
utilize multiple criteria. Problem tasks should be regarded as measures of 
transfer where th/y differ in content and forrnut from t>>c problems used in 
class. Fourthly, t?) determine the nr*^ure of the training effects, measures of 
both transfer and durability should.be used. If genuine cognitive growth has 
bcn;n achieved it would be expected to transfer to new situations, aiid not 
dissipate after a few weeks. With the use of both transfer and durability 
measures a distinction could made between improved performance and 
improved competence (Flavell & Wohlwill, 1969). Fifthly, an experiiflental 
design should 'be adopted which allows the factors influencing treatment 
success to be disentangled. Multivariate statistical procedures shctild be 
used to identify the extent to which different factors influcnce perforrSa nce. 
Where such procedures are u.'ied the assumptions' underlyinj^Tieir use should 
be examined. . j F . 
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As has been seen in this chapter, some of these features have been 
included in previous research. But no one study included all aspects. Most of 
the reported investigations were deficient in more than two attributes. The 
next two chapters detail how the present research considered and applied 
these guidolines. Chapter S describes the training program and how it relates 
to the Pascual-Leone view of factors influencing cognitive growth'. Chapter 
6^ describes the experimental design, testing instruments and statistical 
prtK^cdures. * . 
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5. The Training Programs 



The Problems ^ 

In Scxrial Studies programs the pfpblems investigated are usually charac- 
terized by numerous pieces of information and by the complexitvof the 
relationships. There are large numbers of considerations relevantly any 
problem, and there is nurly an indisputable solution. Indeed, in the context 
. of Social Studies, any problem not exhibiting these features might be 
considered trivial . Problerh-clarification, the collection and consideration of 
information, dnd discussion of ways to present findings are activities nor- 
mally spread over a period of days. Such a situation was not considered 
appropriate injhe present training program. The duration of the program was 
strictly limitedito six weeks. In that time it was not considered desirable for 
the student UjUbp^ome submerged in the speciflc details of one or two 
problems. Ratnr, it was hoped jthat students would develop an overview of r ! 
the enquiry process and master some of the skills, associated with gathering 
and mmwulating data. It was assumed that these objectives would best be 
served if^^jects. faced many problems so that the relevant skills could be 
brought to theiir attention and practised on many occasions. Jo this end, the 
problems examined in the training sessions were not^of type that could 
necessarily be labelled as socially significant or^of b^ing t)ib same as those 
normally examined in Social Studies programs. 

^pfany writers in discussing problem-solving have emphasized that a 
question is not a problem unless a gap exists between what the person 
actually knows and the achievement of an appropriate solution (Dewey, 
1933; ^lett, 1958; Ausubel & Robinson, 1969; Evans, 1972). Dewey, for 
exampff; wrote: 

• Unless there is something doubtful the situation is recui off at a 
glance^, it is taken on sight; that is, there is merely perception, 
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rrt oKtiition and not Judgmv^^t. . . But ij if sunfivsts, howevvr 
vaguely, different meanmKs^rivttt possible interpretations there 
is some point at issue, some matter at stake. 

^ (Dewey. IM33:I2I) 

Nol aJ] qucHlioIlK meet this criterion. However, the queNtiopji used in ihc 
present investigation did give scope for the application of the abilities of 
analysis, synthesis and evaluation. Thus, the gap requirement of legitimate 
problems was met. 

Generally, af'characteristic of StK'ial Studies questions used in research 
/studies is their vagueness. The intent of the questioner is often unclear to the 
uninitiated. Palfrey (1972) examined some of the questions asked by Piaget 
of 'children to sec how ihey perceived their world. Palfrey linked the vague, 
ambiguous nature of the qucstton^4<rtfie cognate responses they elicited. 
Lunzer (1970) also commentar upon the uncertainty ajjsoyialed with 
Piagetian-typc problems. The (questions used in the present study had* a 
similar open-ended quality. However, unlike the Peel (1971) pn>blcms, they 
did not involve w^ral issues. Questions used included; 'From where do these 
people obtain most of their food?', *Ho\y might these people earn money?', 
•Why have these people chosen to build their houses on the water?* , and * Arc 
there washinjgf machines in this community?' 

All the questions asked were based upon human activities portrayed in 
photographs. A wrestling festival in Mongolia, Navajo Indians living in a 
desert environment, and Kikuya women preparing commeal outside their 
hut;w^re examples. For each problem, the data given suggested alternative 
soluTtions and there was scope for the subjects to relate it to similar situations 
in their own community. The subjects were not forced to go outside the 
information given to seek a solution, but neither were they restricted to the 
information given to achieve an answer. For each problem, a variety of 
plausible solutions existed. Data supporting each of these was available so 
there was scope fd^ the subject to display his ability to resolve cognitive 
conflict. 

With mathematical and physical science problems, investigated by many 
researcrhers, a precise identification of cognitive load requirements was 
possible because there was only one appropriate solution and the variables 
that had to be manipulated to gain it were known (Inhelder & Piaget, 1958; 
Pascual-Leone. 1970; Case, 19726). As Furth pointed out, 'our knowing of 
and dealing with persons can never reach the level of abstract logical 
certainty that we can apply to physical reality' (Furth, 1970:129). Thus, in 
the case of the physical science problems, the appropriate executive ,'figura- 
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tivc und operative (»ch^mcs can he detailed more readily than is the case with 
S(K*ial Studies pn)blcniN. At best, the adequacy of a response in a ScK'ial 
Studies setting can he assessed in terms of such factors as quantity of 
'evidence used, whether alternative Milutions were considered, and the care 
'' and systematic manner in which the fmal solution was identified. The 
classification of such respi)nses ii^Jiscussed in detail in Chapter 6. Yet it.is 
clear that the cogiiitivc demand of S(x:ial Studies tasks is beyorid the 
M-space uvuiluhic to m4)sl primary and junior secondary students. 

In the training sessions the problem to be solved was given to the suSjccts 
only after they had viewed the photograph to which it related. Primarily this 
pr<x:cdurc wjis adopted because of the work of Rolhkopf (1966, 1970) and 
Frase (1970). Rothkopf maintaified that questions aid in the jicquisition and 
retention of information, but the particular outcome is influenced by where 
r the question is placed in relation to the data with which it is associated. 
Prc-quesiions can^,.jict_as filtering devices causing a subject to overlook 
infomiation which in subsequent discussions may be useful. Rothkopf 
(J 966) found that, in general, learners retained more of the given material 
when questions appeared after the data. Frase. (1970) found retention of 
incidental information wa^ relatively low when pre-questions weie used. In 
some cases pre- quest ions jdepressed incidental learning well below control 
group scoros (Frase, Patrick & Schumer. 1 970). In the present investigation, 
by^not nominating the to'pic of cdllcem, the subjects were forced to scan and 
recall more completely the information presented. Thus, at this early stage in 
the enquiry operation, the object was to get the subject to ident^ify as rmMfg 
information as possible and not to reject some because of a superfKjHj 
examination. As such a p(txredure im^sed a considerable information l^^P 
upon the child, strategies-were employed to aid him achieve the objective. 
These strategies are identified below. 



Teaching. Strategies 

In addition to the (Questions which form ihc locus of the enquiry process, 
questions were also part of the teaching strategies used in the training 
sessions. Skill in question-asking YiBCS long been emphasized in teaching « 
More^cently, however, the adoption of particular questioning procedures 
has been seen as important in improving intellectua] performance (t^ate Sc 
Bremer, l967;Hunkins/l970;CIegg, I97l;Tabae/a/., 1971; Ryan, 1973; 
Victoria, Educaiion Department, 1974). Taba identified four types of ques- 
tions. They wene described as opening questions, extension questions. 




explanation qucKtions unJ Huppon qucslit>ns. The t»pcning or ftKus questions 
pmvide the tniundury of subsequent discussion. Ihey arc identical to the 
pmblcm questions discussed above. They requiiv the child (o elicit and 
manipulate a number of pieces of intonnui ion. lixtension quest ions arc those 
which call for more iniormation or clarification of what has already been 
proyided. By contrast, explanation questions require mor\? than description. 
Support questions are basically question* which ask the child to clarify and 
synthesize his ideas. All of these form^ of questions w^re used in the training 
se&sionH asstviated with one treatment and to a lessef extent with the other 
special treatment. However, it is true to say that the teacher, irrespective i>f 
the treatment, had an important' role to play in each training session. The 
Muhjecf was not left tt» work his way through a prograniincd text but rather 
encouraged by the teacher's use of questions. 

Using Photographs 

-The training sessions used photographs as the source tif daia. These photo- 
graphs, with few exceptions, showed human activity in cultural cir- 
cumstances different from those of the subject's. Large, coloured, class 
discussion prints were selected from a number of commercially published 
sets . Two of these sets . C ontemporary Social Scirm e Curriculum and StH- ial - 
Studies Discussion Pictures* were produced to accompany SiKial Studies 
programs designed for elementary schopl children in Canada and the United 
States of America. The third source was a picture scries produced by 
UNESCO. AsscKiated A*ith each "photograph was a problem task as discus- 
sed above. 

The use of such data was apt consideringjhc emphasis cinrenfly placed 
upon the use of visual materials in Social Studies b<ith at -the primary and 
secondary school levels in Victoria. In this regard, the study was different 
from the majority of those reviewed eariier which explored the impact of 
teaching upon problem-solving. In those instances verbal material predomi- 
nated as the stimuli. , 

Visual materials are not viewed as accessories or '.spiritual crutches' 
supporting verbal forms of instruction. Justification for their use is varied. It 

•Anderson. E. A. el al. C\>ntt'tnp<trar\ Social Science Currituluin. Park Ridgc 
Silvcr Burdctt. I97^|^)wcn. H. Social Stuilies Discussion Picture Vancouver 
Fitzhenry & Whiteside. 1972. UNESCO Geography Scries. Set 2 Asia. UNESCO 
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is coininonly asscrtci^^hal, u picture is worth a tJiou^iinU wonls. Ahhough the 
' rclnlive valuc^^l«f^^nese two i)ieans of coniitiunicatiiin is not dctailcJ, it is 
accepted irfsiune pn)granis that it is easier tor children la i>perate vtith 
intonnatitm \^hit h is ct»nveyed in a visual rather lhai\a verhal lorni. (Rcne- 
hun A Wilkes. 1973; Victt>ria, liducation Dcparlnienl. 1974) I hese same 
ctmrseseinphast/e the use *>f directedperience. that is. expefi«ncc where the 
child is physically present in a sittrution, where he can actively manipulate, 
objects. This position of valuing direct experience t"i>r primary school chil-. 
dix'fi, who in the main -are ct»ncrcte,,operatt)rs. was extrapolated from the 
wt»rk of Piagel (Hlavell. Piagcti 1970). Because it is not always 

feasible t»r practical, in a sch(K)l situation, to provide direct exj^ericnccs. 
some programs advtKate the- use of photographs which depict aspects of 
realijiy, Such are seen as surrogates for direct experience. "The nu>re lifelike 
the photograph, j^iid. the greater its fidelity t(> the real situation, the more 
appropriate it becomes for primary sch(H>l children. 

Realism is emphasized not only because curriculum developers believe 
realism aids learning but also because Social Studies ik concerned " with 
investigating reality. Aji aim in'SiKial Studies is to ^ey^lop concepts afiP 
generalizations abttuf the real w\>rld^ andi not sonfic emasculated or • 
-stereotyped situatit)n. .Thtrough the development of ideas, such as' tl}ose 
rcjiating to s*K:ial organization ,<''nat.ural envirt>nmenl, change and self, it is 
hoped the student wilfbe better ab|e to cope with, respond to. andncfupon 
situations existing in his t>wn society. As photographs can be a vehicle for 
portraying- aspects of reality, they are seen as being important in modem 
S(H:ial Studies programs. . , * ' - 

yAnolher major justification i^tf^tlA; use of photographs is their motivati.i]g^^ 
inPiU'fU'c i^hotographs have^en used as means of sparking interest in a 
topic or setting the scene' for enquiry. Teaching units produced as part of 
Sfnierx in View (Victoria, Education Department, 1 974) use photographs as 
confrontation experiences. These activities aim to arouse a child's curiosity, 
place him in a position where he needs to resolve cognitive conflict and focus 
his attention upon pirticular aspects of a social situation. Boast (1973) 
suggested phonographs have other merits. They can be examlrl^d and re- 
examined at leisure and can be arranged readily in a sequence to reveal 
change. ' 

The empirical evidence dtx;s little either to dismiss or to support the 
justifications advanced by Sixrial Studies programs for using photographs 
(see Rhys. 1966; Murray, 1970; Whitehead, 1 972). Their use must continue 
to rely upon proptisitions such as 'realism aids interpretation'. A few writers 
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fbrVealism, believiiig that it. will makf learning easier and more 
compJete (Gibson,, 1 954; Millfer. 1 967). Their basic position is that the closer 
an illMStration approaches reality the greater the number of cu es it con tains. 
More cues means^the student^ h^s a better opportunity Jto^dLffpre.nliate the 
.situation in iajfmer and thus more accurate manner. From such expenerttfe^ 
the student viou Id be able to build uiyn^re abstract more inclusive 
concept's.- .-^ ■• ■ ; - f . "y^-y ' ' 

.There is some evidence that challenges the theorelifcal position that 
•^^li^m in photogracWbidj^nterpretation (Dwyer, I97J; Moore Sasse,.. 
#971). Both Dwv^rana-Mbore & Sasse found line drawings jnore effective 
in transmitting rflRiessage- Dwyer argiXed that photographs are less effective/ 
than line di-awings in facilitating learning because they require more coding 
by the central nej^ous system. In addition, .he suggested realisrh in photo- ' 
graphs distracts students from the essential learning cues. 
< ... Tlie justiJpcmion for ifsihg photographs as a soiv-ce of data in the present 
study rests on three grounds: First, photgigraphs'are accepted as an important 
^omfi of|mfonmatipQ in Social Studies programs- Secondly, at least initially, 
T^ey appear lo^ttract th^ttention of students at the upper primary level*. 
Thirdly, by 10 5'ears of age most chikiren have developed the elementary 
skills to comprehend the actions portraVed. (See Bayless & Renwick, 1966; 
Henderson,' 1968; Vemon, 1968; Travers, 1969; Boast, 1974.) The evi- 
dence regarding the ease of photograph interpretation in relation to the 
•comprehension of prose passages and direct experience is not clear. Nor has 
tlje importance of realism in learning been resolved 

Nature of Training ^ 

The training began after the initial random allocation of subjects to tliree 
groups sffid the completion of a pre-testing program. Two groups received 

^special training,. whi^e the third acted as a control. 

Th^^ining was spread over six weeks. During that tinie the trailing 
groups received 15 sessions. In one week they received two sessions while in 
thp next<9veek they' had three. The sessions were taken on successive days 

' with eaq^ session lasting one hour^ Thus, a total of 1 5 hours experiences was 
provided foi; each experimental^ sul^<;t. - 

^ As experimental teachers v^f^p y^'wo schools, the diviision of training 
irtto two and three sessions per week allowed the teachers to^spei^ whole 
days in each school. If , in week one, the teacher was Nvorking at School A on 
Mbn^Iay and Tu|;gday, and Schpo^B on Wednesday, Thursday and Friday 



then/ the second week, he was at School A on Monday 7'Tuesday and 
Wednesday and at School B for the remainder of the week. ^ 

Treatment -^^e- _ 

Treatment One was developed after consrdering the Pascual-Leone view of 
cognitive deve4opnient. It aimed at providing suitable executive schemes 
and jat enhancing appropriate operative and figurative schemes. Strategies 
were employed which aimed^t reducing the cognitive dernatnds of prbblems 
while at the same time encouraging each child to utilize all the M-sjpace 
available to him and to avoid pr^rninent but irrelevant perceptual cues. In 
summary, the training was designed to overcome some of the constraints 
hypothesized to inhibit pupil performance, while at the same time providing 
instruction in appropriate enquiry skills. 

The first nine sessions concentrated upon particular .operative schemes 
seen as being important in the total enquiry process* The totality of the 
problem operation was vhK tackled u%til the , tenth training session/This 
approach differecJVrom a number of the previous research studies where 
compoAents were not treated separately (Olton & Crutchfield, .1969;. War- 
drop ei al., (J^^^i Gray, 1972). Justification for^sepaHitrng out relevant 
of>erative schemes relates to the limited cognitive processing space available 
to each subject. By separating the various elements of enquiry the amount of 
inforjnation to be considered was reduced. There were fewer procedures to 
be recalled and related to one another. Attention was directed to practising 
and mastering one outcome.^ Part of this mastery was a chunking procedure, 
a consolidation of information into smaller numbers of uni^. For example, 
in the generation of possible solutions to a given problem, the child was 
encouraged to consider and use three approaches; search the given informa- 
tion for clues; recall similar problems and their solutions from previous 
^experience; and to^uess. Ultimately these approaches become part of the 
one answer-generation scheme. ^ 

While the early sessions focused upon particular elements of the enquiry 
process, they built upon one another. For example, the photograph of boy 
wrestlers in Mongolia used as stimuli in'a finding information session was 
used again in a session concerned with identifying evidence to siipport a 
particular problem situation. Thus,(^evidence collected irf one session was 
used to support suggested answers ad^nced in another. The same problems 
anJ^timulus material were re-used iQcft^erevnt-training sessions, although 
the robus of attention in each session differe<f. In one session the concern was 
collecting evidence, in anotlier, suggesting answers to a problem, while in 



anotherrmanipul^ng that evidence to r^ach a'decision»rThus} the total 
enquiry process was being built up gradually, logically /and« intei> 
connectedly. * ' ^ r ' : ' 

For each session a detailed lesson.pIan was provided for the experimental 
teachers (see Whitehead, 1 975). Each plan gave a brief statement about the 
purpose of the session. There >Vas a sunynary statement of what had gontSon 
in previous lessons. This revision was for the benefit of the children- A li^t of 
photographs to be used and of problem questions to be raised vi^as also given 
The procedure for the session was then presented in some detail. Often the 
actual words that could be used were given, although the teachers were 
permitted to vary this to gain spontaneity , provided the intent of the session 
was maintained*. Examples- of children's -responses collected from trial 
sessions were given. In these instances teachers were encouraged to substi- 
tute nesponse«ilra\vn from their Own subjects. Also provided were examples 
of questions of the type described by Taba e-r ai. (\97\)\as exterisionj^ 
explanation and support questions. At the conclusion of the session a review' 
statenfent of the day's activities was given and some indication made of the 
focus of attention for the next ses^on. 

An examination of the training sessio^^ in nfore detail indicates that the 
first two sessions were concerned with thf^rnanner in which the child 
oriented himself to the data. 'Here is a photd^raph. What does it tell you? 
How many thlhgs can you find in the photbgraph? List them down/ Each 
child wrote down what he could find* He then grouped the listed iiiformation 
into things that ^go together'. Finally he gave each group a^dabfel which 
reffected the common attributes. Certain regrouping may have been neces- 
sary. Such behaviour was emphasized by Taba who said it was $n activity of 
concept development. The same strategy was adopted in Australian prog- 
rams (Queensland, Education Department, 1972; Victoria,' Education De- 
partment, 1 974). The distinction between observed and inferred information 
was also discussed. " . ^ 

if, 

Several- advantages were derived from such a procedure. First, it en- 
handed the figurative sch^es of the subject. From a photograph of a large 
mod.em city a child might group tall office buildings; shops, caffs, trails and 
people under the label city. This drew his attention to the features of\ity' 
and hopefully, through discussion with others in the study group,- enauled 
him to identify new attributes which he did not formerly consider. Such 

♦From an analy^ of tapes made of thfree sessions with each teacher and each 
trelitment group, ft was clear that the experimental teachers ftJilowed the planned 
activities very closely. 

■ 71 ... 



features couIcLrelate to cities as centrei/of entertainment, igovernment and 
culture: Secondly, the strategy alerted the chHd to the abundance of informa- 
tion pr^sentied. Such awareness was important in later afijSects of the enquiry 
proc'es^ including the generation of alternative solutions to given problems. 
Thirdly,.by grouping and labelling the gathwd information, the subject was 
asiiiste^d in chunking the material, into more manageable and retrievable 
units, thus making more efficient use of the limited available Nl-space. Or; 
as Bereitef (1 969) '^expressed it, the action is a provisional information 
prixr^sing m6ve which has the^ffect of preserving the pieces of io/ormation 
in a fofm so they can be assemt?led later. FourthJy. adoption of this strategy 
reduced the possibility of a student^ observing only a limited number of 
dominant features. The field-dependent 4ubject was helped to adopt a 
strategy 'which would ensure a systematiJ search of the photograph. Sys.- 
tematic search and de-centering are not always evident in the behaviour of 
primary school children* as the research ievidence indicates: For example, 
Suchman (1961 ) noted perceptual biases in the search patterns of grade five 
students which, he believed, seriously restricted Success in later aspects of 
'the enquiry process. Therefore, it was<)nl^ after-the childjen had searched, 
listed, grouped and labelled, that the problem to be investigated was given. 

Sessions three and four were primarily concemecl with riiiding rpultiple 
answers to given problems. This was the gap-filling phase of enquiry _that 
many writers saw as being essential (Dewey, 1933; Ausubel & Robinson, 
1969; Evans, 1972). Some haye commented upon the difficulty students 
have in coping with this facet of>nquiry (Lovell, 1961; Covington, 1968; 
Duckworth', 1972; Gray, 1972). These writers implied or suggested that jhe 
inability of students to provide multiple solutions fo a probl^ni rnay be.dUe to 
the emphasis in classropms upon single correct answers. In these two 
sessions. the students were encouraged to view the problems in different 
ways. Ho>y can the problem be interpreted? No one sugges^ted solution was 
valued rn^re than any other, at least initially. Three possible sources of 
problenr^^olutioris were given: something in the photograph, someth^Kg seen 
or learned somewhere else, and something guessed. Use of imagination was 
encourage'd. One piece of information may spark off an idea which appears 
to. come from nowhere. Iii the group situation, it could be likened to 
^ain*stonTiing (Parnes & Meadow, 1959). Such ideas were as acceptable stu 
those based upon previously held knowledge Or upon given information. 
Thi*'feature or phase may be viewed as a creative act in the proilem-solving 
process. So sessions three and four made explicit what suitable answers 
were, and gave directions to where such solutions could be found. Attention 
was therefore given to the development of suitalJle executive and operative 
schemes. ^ * 
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The next twa sessions-, sessions ffve iand si x,.concerne(f themselves N^rjth 
data'jsbllection. This was the stage where the child returned to the photo- 
• graph and listed information which supported or fiegaied each* of his 
suggested solutions. This was a more difficult task -than simply listing 
information. The data collected had to relate to the given probleo^ 'What 
would be suitable evidence?' 'What'Soes the problem mcani?' It x^sMie Tirsf^ 
ste]f jn explaining the appropriateness of a particular solution. Again, the 
emphasis' was upon 't|pvfcloping appropriate^perative shemes. 

Data mainipulation was the focus otf. attention in sessions seven, eight and 
nine. Previous research had noted the limited nature of responses by wtuKlenis 
to problems of a similar type to those presented in the training sessions (see 
Ghapter2). Such limitations, as Pascual-Leone suggested, could be due to 
the inability of sfiidents to handle-a sufficient amount of information or 
because they were unclear as to what was expected. These sessio^is pre- 
sented a systematic wa^/ of approaching the task. The task was segmented 
into smaller units. The evidence supporting or negating each solution was 
con.sidered in turn. One piece of information was set against another. The 
strength of the evidence between solutions was considered in a . given 
sequence.' Specific attentictn was given to nominating the attributes of 
successful decision-making: explanation rather than description, quantity of 
information used, and tentativeness in decision-making where evidence was 
.insufficient or incomplete. Speed was not an important, attribute. These 
procedures reduced the cognitive load. The task was segmented and infor- 
'mation was chunked. Provision was* made for the development of suitable 
operative and appropriate executiye schemes. 

Session 10 was the first of five .sessions which concerned themselves with 
the toial problem-solving task. Here* was the Q.rst occasion where the various 
operative schemes used in earlier sessions were deliberately drawn together 
with the various relationships being identified. To do this, the crime situa- 
tictn, previously used in a more intensive manner by the /'rc^^/McV/vf Thinking 
Program (Covington et a/., 1972), was used. By discussing the actions of 
the poliq|^on the scene of a crime the chifcf elements of enquiry were 
establishecl: look around and establish the nature and setting of the crime or 
problem, clarify the nature of the crime, identify possible suspects 6r 
solutions, cojiect evidence or alibis fqr each suspect, make an arrest or reach 
a decision after weighing up the evidence. In addition to discussing tl^'crime 
model, e^ch child was -given a duplicated paradigm upon which he recorded 
the various pieces of information gathered in each step of the enquiry. (See 
Figure I .)This paradigm was as used by Robinson (1972), although ip 
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that ijistance the subjects do not afJpcar to have iised it as a record sheet: This 
sheet served two purposes. It gave a visual fmage of the various tasks in 
problem-solving and their relationships, thereby assisting in establishing an 
appropriate figurative' scheme of the* total process. In atkjition, it provided a ' 
; memory crutch and thuj* lightened the cognitive load. Once one section was 
fUled in, it was temporarily set aside while anothef section was processed, 
'^,^&^^>^||^i^lin||- thr • rj^mrnntirin of the task. - \ : ' 

Wfcile the parjidigm form used identified the chief components df enquiry 
it al.so fiad buil^in constraints. Provision wmianade for only. three suggested 
solutions. Snfice limitations dictated that only three or four jiiieces of evi- 
dence coultMbe included for each solution. Thus the amount of information 
listed camt/closer to the M-space available to the subjects included in the 
study. Thd subject was not choked with information half-way through jHe 
problem-s )lving process. The amount of information was controlled by the 
■ record ^ihe^t. While the child may have.created many possible answers, he 
was told tJt^ select and list only tfiree,- When discussijig their solutions the 
chiklren were encouraged to consider the quality of the evidence. HoWever:, 
tht^'basib^mphasis was upon quantity rather than quality, that is, using all the 
evft|enc«mey had discovered. After the thirteenth session the paradigm was 
discartied and the children made rough notes on plain scrap paper. 
Treatment Two 

Primarily, Treatment Two differed from Treatment One in the extent to 
which' directions were given to, students. The ' teaclier macle no effort to 
clarify the nature of the problem-solving task nor to indicate the appropriate- , 
/ness of responses: The teacher acted a^ <4iscu^||j^ controller, encouraging 
each child to talk about the given problem. As a result*«ftny improvement in 
student performar^e came from the child's own appreciation of the sitija- 9- 
tion, and through observing the techniques of other students, not^by match- 
ing the criteria emphasized by the teacher, (as was the cas-e w'ithVreatment 
One). • *V ' } ^- / . 

It will be recalled from the discussion in Chapter 3 that Piaget beUcvcd 
students needed to-be actively engaged in any iiitellectual task if they were to 
benefit from it (Piaget, 1970). Students should be given the opportunity to 
discover for themselves. Explanation or demonstration by teachers was not 
seen as being compatible with his vtews. Tasks should be provided which 
cause conflict in the child's 'mind. IiT resolving the conflicr through the / 
procejises of accommodation iind assimilation intellectual gains wouldJ)e 
made. The interaction of ideas between peers would assist the process 
(Piaget; 1972). 



No attempt was made by the teachers to give students in Treatment Two an 
overview of the enquiry process. The crime modelAvas not discussed. The 
special recording sheet presenting a graphic view .of the process Was not 
used. Instruction in the separate skills associated wfth enquiry, 'such as 
generating answers and e\^uating solutions, was not given. The teacher 

' V adopted a low profile in terms^f tnfc~ student grpup. Eacli subject was left to 
himself to identify and use the facets.of enquiry. However, identical prob- 

..j lems to those^ given to TreatmenI OnQk_, v^ece considered. 

With one major exception, the trainitig sessi9ns experienced by Treatm^jjt 
Two subjects refTected'featUres advocated by the Piagetian vifevy^ The excep- 
tion related to the first phase of the^eilquiry process, data-scanning. Sessions 
one and two were identical for both Treatments One and Twt>. In those 
sessions the students were instructed in listing, grouping aivJ labelJing data. 
Perhaps this section, more than any other, emphasized the content matter of 
the enquiry- — ^the clarification and enhancement of figurative schemes or 
concepts. In some moderiv Social Studies programs it is.the development of 
this phase of enquiry mat receives strong emphasis. Subjects in Treatment 
Twb were therefore not placed at a disadvantage compared to Treatment One 
in terms of problemji seen^and scanning .strategies employed in relation to 
photographs. Hdwever, teacher assistance went no further. 

Treatment Three, The Control 

The third ^roup acted as the control. For that group the treatment consisted 
of listening to a story read by the experimental teacher. The story selected 
did not 'relate to the special treatments nor to the subject matter of the i 
criterion tests: Both experimental groups had the same story read to them but 
for a^uch shorter duration. ^ 

Table 2 presents a summary of the attributes of the experimental treat- 
ments for the benefit of the reader. 

Th^next chapter describes the experimental setting and design of the 
investigation in which the three- treatments were employed. 
.■ ■' ■ n . 
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TABLE 2 

S imllarlttes and Diffoinances Between Treatments 

1 ••- tmrn ' - . 0 

Treatment One 



Treatment Two 



Treafpient Three 



1. Concept development 1 . Concept development 

•listing N 'listing 
'grouping •grouping 
•lala^lling •labelling 

2, Expli^t instruction 
, — • . 'suggesting 

solutions to ' * • V 

problems' ' ■ ' ■ ^ 

• •finding evidence .. ^ 

•manipulating 
data - 

^. Discussing problems 2. Discussing problems, 
with teacher guidance No teacher instruction 
and direction 

4. Using a record sheet ' \ . ' 

5. Listening to a story 3. Listening to a story 3. Listening to a story 

/ — . . ■ ■ — ' — '- 
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6. Design, SamplitigVa^d Experimental; ■ 
Method 



The present investigation aimed at examining the influence of training uppn 
problem-solving perfomnance. ^ While the previous chapter describejd the 
training programs used, this chapter s^s out the experimental di&^igin the 
sample^ an^kind^ of data collected. ^ . 

Design of the Study * 

The experimental design is shown in Table 3. Treatments were crossed with 
classes. Classes nested in schools and schools nested in teachers. By using 
such a design, the observations of treatment groups were independent of 
each other. , 

As Table 3 indicates; a total of 216 subjects formed the sample. Twelve 
classrooms from six schbols were invotyed. From withiji each classroom, 1 8 
subjects were .fandomly selected to take part in the invesdgation. Once 
identified, these students were randomly assigned to one of the three experi- 
mental groups: Treatment One, Treatment Two or Treatment Three. Thus, 
withtn-any one school there were 36 sgbjects involved, drawn ftom.the grade 
six leyel and equally diyicled between three experimental groups,veach 
experimental group, having 12 subjects. ^ . 

As Table 3 shows/ 6ach experimental teacher was involved in teaching at 
two schools. Specially eniployetl from outside the school staff, these ex- 
perimental teachers taught all three experimental groups within each' school.- 
So each treatment group had the same teabher and each group was mad4^p 
of students drawn equally frj^m the s£tme two classrooms. Different teach^!^t 
for different treatments were not used nor were the students from '^different - 
classrooms instructed separately. 
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Exptfrifiwntal Design 
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Half the totaJ sample was pre-tested on a set of criterion measures. This 
su&>sample was gained by randomly selecting half the subjects fTom"eacl:i. 
classroom within ^ach treatment group. This can be related to Table 3. From'' 
each treatment cell of six subjects, tljree were pre-tested. This procedure was 
adopted to provide a cheek upon th^ composition of the treatment, groups. 
Were they mifially-equivalent? As the three treatment groups were to be 
conipared on tests given at the end of the experiment, the groups would have 
to be equivalent atthe beginning of the experiment if comparisons were to be 
meaningful. Howfever. lhe experience of doing the tests could h.ave consti- 
tuted a learning situation in itself. Perhaps the strain ing ^ssions were con- 
tribiiting nothing more than was gained frorn jhe experience of doing the 
tests. Test-taki(ig ccM^d be alerting the appropriate executive schemes and 
that may be the sole contribution of the training ^ssions. By pre-testing px\\y 
half the sajrtple a comparison was possible between th^i^ ,pre'-tested and 
those* riot! Such a comparison would identify the extent to which the test- 
taking experience was a learning experienceT^iThe relationship between 
pre-testing and post-testing is illustr^ed in Xable 4. 
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Also from Table 4 it can be seen that the half of the sample not pre-tested 
were re-tested after the post-testing session. Eight weeks was the planned' 
t^jiie lapse between the completion oi" the post-testing and the commence- 
ment of the delayed testing sessibn. Two of those weeks were school 
holitflays. Ute of a delayed post-testing session gave an opportunity to 
examine the durability of any identified training effect. 

This discussion on pre- /post- and dej^iyed post-testing relates to a group 
of t&t^' referred to as problem Tasks. Six in number, they are described in 
detail bejow. Three used photographs and three ^ere based upon verbal 
passage's. I^our only, however, were used aLaiiy one testing session; two 
^iptogr^:^ and two verbal passages. TH^ four tests used in the pre-testing 
lase WeinHdentical to those used in the delay^ post-testing session. Two of 
£se tests were osed in the post-testing session along with two others. Thus 
each subject, irrespective ftfwhether he was in the pre-test or d^ayed test 
group, comj^eted isix problem-'soli'ing tasks, two of wliich he saw twice* 
This relationship between tests and testing sessions is shown |n Table 5. 



TABLES 

Testing Sessions jnd Pirofolem Tasks U 



Pre-testing 



Post-testin 



Delayed 
Post-testing 




Photograph One 
Photograph Two 
pQssape.One 
Passane Two 



Photograph Oi , 
PhotpgraplnrThr 
' Passage One 
passage ITiree 



Photograph One 
Photograph Two 
Passage One 
le Two 
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In addition to the Probk-in Tasks. •sonic tests were ^liven to all subjects 
prior,to the training sessions'. These weru tests which helped to descrihe the 
sample and treatment groups, while at the same time providing measures, 
independent of the special treatments, which could be uset^ as covariates in 
the data analysis Thes<^tests were AChR Imermeiliutv D. a lest of g^heral 
ability, /lO:/? Word Kf^leJge Test Fonn B. IVa^hUr Bac kwarcJ Dif^its 
^ TV-vr. and the Gnmp fim/i^etJ Fij^ures Test by glinian, Raskin & Wiikin 
(l97l)_lones (1972) showed that pertbrmWe on Piagclian tasks did mH 
relate to verbal ability; ht>wever, in^hc criterion tasks employed in the 
present investigatit>n such ability -could have been a factor signitlcantly 
irifluencing perfi)fnmnce. Three t)f the Problem Tasks used dmav^onsisting 
of words. Furtherniore. the child's response to th^c prt>blefT^\vas given' 
verbally in an interview situation rather than through' the manipulation of 
materials. Johnston (1972) and Whitehead (1972) did fiml a significant but 
low correlation between these typdl of tasks anil measures of intelligence. 
The Backw ard Diiiif s f\\st and the Group FmhctUteU Fii^hrcs Ivst were 
included because they were measures which related directly u> the Pascual- 
Leone view on cognitive development. 

Besides the Problem Tasks, the post -testing session included nieasiircs 
described as blcment Tests. Phey were so labeflcd because they aimed. to 
measure particular attributes of the training prtigram. Ft>cusing .on more 
limited aspectii of the enquiry pri>ce.ss. it was antfcipaied that they would 
a.s.slsi in identifying changes in the underlying operative schemes that help to 
explain any change in pert'ormance on the more global problem-solving 
^tasks. ;rwo published texts were also included in this phase t)f the testing 
program. They were two tests specially prepared by the Australian Council 
for Educational Research t^ measure changes in the pcVformaWce of primary 
school children in grades ft>ur thrt>ugh six as fhc result of introducing a new 
ScK-ial Studies course *>f study in Victoria. These tests were cntilled.7V.y/ 
Wonts us, J hi St>cial Snuiivs and Test of Ci'mprehcnsinn. All the tests used 
are listed in Table 6. ^ - ^ 

In summary, the in vestigatt*>n involved a sample of 216 students drawn 
frt>m-l 2 gratfe six classrooms within six schools. Hach of three experimental . 
teachers,^ te^hing all three, experimental groups^ worked in two schools. 
T-hv* nested design allowed the separ^jlion <if the variables— school, teacher,* 
and classroom — from treatment effects, factors nt>t always considered in 
previous reseiu-ch. The adoption of a testing program which included pre- 
and delayed pi>st- testing with a split saniple permitted the examination of 
durability t>f training and the intluence of tcsi-taking upon performance. 
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TABLE 6 
Tests Used in Investigation 



Pre-testing 



Post -testing 



Delayed 
Post-testing 



5. Four Problem Tasks* 

a. Poverty 

b. Siums 

c. Indian Horses 

d. Goldfietd 

1. Intermediate D 

2. Word Knowledge B 

3. Backward Digits 

4. Group Embedded 
Figures Test 



1. f^aCFPfoblem Tasks lT 

a. Poverty 

b. City 

Ok Indian Horses 
d. Famine 

2. Elbment Tests 

"la. Concepts: Poverty 
and City 

b. Answers 

c. Puzzles 

d. Working it Out 

e. Higgins Inference 

3. ACER Social Studies 

a. Words used in 
Social Studies 

b, Tesf of Comprehension 



Problem Tasks* 

a. Poverty 

b. Slums ' 

c. Indian Horses 

d. Gold field 



*Admic»»stered to half the total sampl^. 

Numerals indicate the sequence of administration. 



The Sample 

Two hundred and sixteen grade six students were selected from six primary 
schtwis. The schools were drawn from those nominated by Education 
Department administrators and from those known to the investigator. All 
sch(H>ls selected met four criteria, 

I hey were located in middle-class areas. 

- There were no serious lunguagc problems in the school. All 
children included had a ready command of the English lan- 
• guage. i 

Space \Cas available in the school where a group of 1 2 children, 
together with a teacher, could go for the purpose of instruction 
and discussion. 
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. '^'he school principkl and class teachers were agreeable to taking 

part in the investigation. This entailed providing time for the 
extensive testing program and allowing groups (jf children to be • 
withdrawn thr6u^hdut th? school day, i or .instruction by the • 
>■ ' experimental teacher. , . . 

' - **' ■ . 

k^^^^ opinion of the class teac^rs, no child in the ^itu^Sy had difficulty in 
expressing hjm.self or herself in the English language, aljbough 31 subjects 
^came from horrles where another language was spoken byal least one parent. 
Support for (he teachers' opinion was reflected in student ^rformahcc on a 
vbcabulary naeasure and a test of general ability which had a high verbal 
component (-see \yhitehead, 1975), . , . ^ ' " 

The subjects were drawn equally from two classrooms in each school. 
With the exception of one school these were the only (jlasses at grade six 
IcveJ^ The exception was School J^jve which had' three classes. In that 
instance two were selected at randonl. Generally, the environment of aii;,^" 
classes in the investigation reflected tradiliQnai|g:ganization/on^ teacher^ 
beipgi-espohsiibre for each c lass : Speii^l i sf^talT were provided fpr work in 
an arifand craft room and in the'librSry in all but two schools. Both lacked 
speci^rart and. craft facilities, buj had libraries. 

Since the major research hypotheses related.to the different treatmen^ and 
their possible effects, !and since a full pre- and post-test desigflB?Wai not 
employed, it was essential that the membership*of the treatment groups be 
rnacie effectively randonri; School, cfass and teacher differences could arise 
since membcrshi'p within and across-tl>ese groups was not necessarily ran- 
d-om- • . ' *:'. 

Four tests-were admmistered prjw to the application 6f any treatments. 
Backward Oigirs and Groiip^Embedded Figures Test were selected because 
they related to two constraints upon intellectual performance nominated by ^ 
Pascudl-Leone. Tffe remainmc two tests were ACER Intenhediate O.. a 
geriferal ability test, wn^ACERmk^i^Knowledge E. The generai'ability" test 
was used ^cause it was likely to have a positive correlation with thfe various 
criterion measures concerned with treatment effects. The Word Knowledge 
r^j/ was Included because tHree of the rt-oteJem Tasks used verbal passages. 

These four tests permitted Verification of the practical effectiveness of the 
prpcedures u«ed for design and random selection of the samples. A sefiesof - 
simple univariate analyses of variance .were conducted using the scores on 
these four variables. The F values for„ the treatment groups on all four " 
variables were nipt significant (p<. 05). For class, school and teacher effect.^ 
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some H values were- significant. These results were consistent • with the 
effectively randr>ni selection of subjects^ across ^reutmcnt 'groups. 

In addition to the adniini.*itration of the four tests, half of the sample were 
pre-ttistcd on four Problem Tasks. These wcrej|;he major cryjMMttfcfcfetsures 
for the ir^cstigati^n. An exaniinatiorf^rf the. pre -test Tesq^HflP^ed the 
conclusion drawn from performance on the other i nstrunie^^j|§prfi^as no 
significant.diffcrence between treatment groups. 

Tests 

.Five major groups of measures were used in the fjrc sent study. They/are 
listed in Table -6. One set. Problem Tasks, examined the ability of students to 
use the totar enquiry process. Since the second -set related to separate 
components of the process 'they were .grouped under the g^ner^l J^bel, 
Element Tests. These tests were measures of 'take' (RobinsOn et al. , \912\_ 
The ilhhrd group consisted of measures speciTically associated with ;ti)* 
Pasc*tial-Leftne franlework of intePcctual development. Published objective 
tests made Qp the fourth Jro^j p. The final group, oijjn^^sures providedchecks 
-on classroom envirtTnment and the Extent to which the planned teaching 
procedliFje> were actuall^ impl.eTnented. The mcdsuj-es involved in each of 
these five groups are discussed below'. ^ 

*^|ProbIem /tasks' 

Oest ripiiofr ' ' ' * . ^ 

There were six Problem Tasks (see Whitehead, 1975). These were titled 
/tufia{^iHarses\ Famine , GoUifields , Poverty, City andSiums. The firs< three 
proble^^ were based upon 'written passages. >The last thrper^sed photji- 
-graphs;"one arrd whites and two coloured. >r 

The yerbai passages were burU upon the model propji^d by Peet( 1966) in 
which the first !iectioi>|w as basically irrelevantt9x'Hw The 
next section, although related to the questioir^^sk^ilnl^ it^gelf inadequate 
or insufficient for a c()ri^usive judfl(^^ firtal' section 

provide^ or implied other .cH<D^n^^^f^ the nature or the 

decision that Could be . rcac i^f^S^^/^MBS^^^^^ passage s could beVtewed as 
Y either history, geography ,-e^^QHB9^ociol6gy cfr anthropology. 

The firsl probfem cohcernCTl^^^ciginrfl source of the horses used by the ^ 
American Indians.^ 'From vyhefBkiid.the American Jndians obtain their 
horses?'" This 'was an "issiW-^lharo *.oae time interested American ^n-: ^ 
thropologists (Haines, 1938). The second problem focifeed upon farhine in 
India and the dilemma faced by^those pebple in hiatching religious beliefs 



withj(:hc cconoiniC s i>f' sui vtval: ■Ht>w can Ihc shortiigi; of t"m)d in India be 
ovcftronie?* The thiul situalion was prompted by Ihc l.anibing FIul Riot of 
1861 between Huropcan goldtiiiners and Chinese .Highlighting tiiflerences 
in cultural and st>cial backgrounds, the problem loeusetl i>n procedures that 
could have been u,sed to diffuse the animosity between the groups. The 
question was .'How could troyible on the goldflelds be prevented?' 

The (Jhotographs were of the type found in Social Studies texts ^and 
classroom photographic sets. The first photograph porirayed a Mexican 
'village'. It showed crude houses buUt of brick but lacking in facilities. A 
woman was washing: outside iq tubs?Ncglect was apparent in the surround- 
-ingarea. With this pjiolograph, the subjects iiT the study were told thai the 
goverrirficnt of these people in rect>gm/-ing^ they were livifig in poverty had 
provided money fi>r a community project . * What shouk^hc prt)(ecPbe?' w as 
the problem posed. The sacontj^hotograph was an engraving orthe building 
of the overland telegraph lint 6^(Jlween Adelaide and Port DaVwin in the late 
ISGO's; Tents were erected alongside a creek and considerable activity was 
shown. Men were leading pack hors^srvrecting telegraph poles, carrying 
backets of >vater and cooking. Although'^ rock outcrop was featured in the 
foreground, the land was rea.«ionabIy*flat and covered in light scrub. Trans- 
port was available. The question asked was 'Will thete be a city here, in ten 
years time from when the drawing was made?' The third photograph showed 
a section of Buenos Aires. Separated from high-rise buildings in the 
back-ground by a railway line and railwiiy sttick, the foreground showed 
small ^ocxicn houses- with corrugated iron roofs. While niainly old and 
dilapidated^ some- houses showed signs t>f care. With this pHolograph the 
students were told the local Council had decided ta pull down these liou.se.s 
and asked t Why has the Council decided these hoiises must be pulled down?' 

All six Situations. provided a'large amount of information. 'The Pascual- 
LAne M-sp^c'e model would suggest the tunount tif information provided 
Jps beyond the procitssing space available to gratie six students. Yet the 
problems were of such a nature that a response could be madejby all students 
irrespective of their levt/l of intellectual tnaturity. Unlike many Piagctian 
problems, there was no pre-dctcnnined correct solutiim that could only be 
gained by manipulating certain, variables. Rat'her, ther(^-wa<^ variety of 
acceptable answers, whose quality' was onjy ct>nditToned by 'the amount of 
evidence ,used tt> support them, and the care with which the apprt>priatcncss 
of fhe informatics was sorted and acted upon. A mt>re detailed discussion o'f 
response rating is given below. Each problem situation gavc-sct>pc ftVr the 
application of almost all aspects of the enquiry process. Students could 



clarity the nature oV Ihc fu*ohleni, scc^p*vssible sokiliuns from both within 
wlind outsitic the giVen ilaliu gather evitlence to support each alternative 
answer and evaluate this evitlencc in terms ofeach alternative, and so make a 
decision. 1 he iinc ability t^ut^as missing was pr^iblem tdentitication. In all 
cases, the pr^iblem to be investigated was pre'dotennined byjhe experi- 
rHenter. However, there was scope tor problem claritlcation. 

Using the Robinson i'^c/A ( 1972) dimcnsit>n of remoteiicss, the visual tasks- 
correspt>iidi;J closely to those used in the training sessions. Two of the. 
jittuitfit^ns i^ually^used the figurative schemes that were .featured in the 
training ?*essii>ns, namely, pbyerty and city* So these nieasures were tt>wards 
the * measure of mke' category iilentified by Riibinson<:v ^//, The verbal tasks, 
although using thJ saVne skills and using'Sociat Studies-type situations, were, 
more remote fmni the chikKs experience. "^N^) attempt was made in the- 
training sessions to instruct the child in applying enquiry techniques to 
written materiaf I herefore^ the verbal tasks could be viewed as measures of 
transfer.. How.ever, since the problems were still within the Social Studies 
rai^ge, rather than say the physical sciences, the tasks must be considered as 
^immediate transfer* raiher than ^remote transfer" as was the case with the 
Mau/r -String Pn>blem used in the study by Trefrmger & Ripple (lyiO). 

All the Problejii fasks were admini:>tereVl in an interview situation. The, 
uttentiofi of the ?Audcni was draw n to a pad and pencil provided. He was free 
to use thtm if he wished It will he recalled that the training sessions 
emphasized the uso of brief notes as a memory aid. Each problem was 
presented after the given data was e'xan^ined. In the case of the verbal 
passages, these were read alou'd by the tester the subject followed with ^is 
eye. The data was left in frtint of the- subject as the relevant question wjis 
posed. 

Trial of l efts' ' ' 

AlKsix Problem T^asks used in the pre*ient study were tried out with 48 
subjects, selected at rand<^m, from three grade six classrooms. This trial 
ti^sting of the PfoWem Tasks indicated four things. First, all children were 
able and willing to respond to the situations presented. Secondly, the level of • 
response by niosi students was well below the ceiling of the test. Only two 
chiklren ou| of 48 reached the >evcnth category of pcrtbmiance on a scale 
providmg for I^Tcatc^ries, Therefore, the instruments provided gave scope 
for recording any fHilJln^venicn^Ki performance aHsing from special learnfng 
G'xperjcnce>i. Thirdly, allhougn thO' tasks drew* from different content accas 
and utilized t wo diHertfnt modes of data presentation, ther^ was a reasonable 
level of shared variatu>Hjbetween the tasks, suHicienfifor them to be viewed 



71 




as components in a common set of measures. Fourthly, the instru^nents were 
reasonably stable in the test-retest situation. Any significant improvement in 
performance of subject^ after training could be attributed to the treatment . 
effects rather than to inadequacies in the measuring instruments or benefits 
derived from previous^xperienc'Q with the tasks. — 
Marker ReUdbility , ^ \ ' 

In responding to the Problem Tasks described above, ^Mghly complex 
answer^ were created. Such answers present diffi©^rup<rformarkers attempt- 
. ing to achieve a high level of reliability. In previous research, at least two 
approaches to the problem were used. One searched for particular elbments 
4 in each respot^se^ acknowledging individual^ their presence with separate 
scores. TTiese scores were then summed to give an overall measure (Shulman 
, 1965; Olton & Crurchfield, 1969; Nelson & Abraham. 1973). The second 
, approach was more irnpressionistic. Hefe the rater formed a general mipres- 
sioivof the rcfsponse in terms of a multiplicity of criteria. Usually these 
judgments were made in terms of a number of broad categories each having 
its own criteria*Generally this global approach was seen to be less reliable 
that the segmented approach. However, some researchers have believed that 
the global method reflects more accurately the essential nature of problem- 
solving. For them', problem-solving was not a string of separate skills (Peel. 
1971). Rather it was an integration of skilis to form a new entity. Thus the * 
totality of the process was seen to be greater than the sum of its pajts. While j 
giving the appearance of precision, the summing of separate elei^nt scores 
could result in a distorted view of a person's ability to use the enquiry 
process. Obviously, the child who identifies 10 features in a problem and 
proceeds to operate uponT two is performing quite differently from a child, 
who identifies six features and operates upon all six. A partial solution would 
be to give more value tp particular attributes of the performance to reflect the 
importance of each in the total process (Olton & Cnitchfield, 1969; Robin- 
son, n.d ). But in doing this the subjectivity of the global method is 
approached. Another solution, as adopted by Tunstall (1969), is not to 
combine the separate scores. However, by doing this the wholeness of the 
problem-solving process is overlooked, the abUi<f to combine various skills 
to form new patterns of gap-filling behavioVif being ignored. 

Is it possible, using jHobal methods of assessment, to achieve high levels 
of marker reliability? Peel ( 1 97 1 ) and Nettle ( 1 975) have provided evidence . 
to support the claim that high levels of markeD^liability are possible. Peel 
reported correlations in the order of 0.89 to 019S from a nuf#>er of studies 
carried out by his students. In the main, thre6 broad categories of behavfour 
M^ere used. Each had multiple criteria. While a larger number of categories 
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were indcQtiticcI in Peers earlier work they were te^coped into thifl^ilin 
\>rder to achieve 'reproducihthlv as reqyircd bACujfiman^s technique for 
discovermg wlltthcr^ny ' cho^Rv set ot grades c/onstitute a scale* (Peel, 
1971 :39). However. Peel' wds still prepared to use sub-categories should the 
responses from particuliy lest situations demand it. For example, the re- 
sponses on the Pih>t question were rated on four categories while those on 
*Jane* have five categories. Obviously, the Yewcr the categories, the less 
precise t^c scale becomes in measuring the various attributes of the enquiry 
pi^Hrcss' This is particularly important when a researcher concerned with 
measuring change in perfonnance due to the introduction of particular 
learning e'^periences. The dual requirement of precision and sensitivity in a 
scale present a dilemma. Improvemenf^ffTon^ tends to wot^sen the other, so a 
compromise seems inevita™e. ' ♦ 

* The six Problem Tasks usqd in the presx;nt study were tested with 48 grade 
six children. Their responses were rated against a nine-point scatt described 
belowj Using this scale, two raters achieved a marker reliability correlation 
of 0,94. Ii\ the study proper, one third of the transcripts were randomly 
selected to be assessed by two raters. On that occasion a correlation of 0.89 
was achieved. The high correlations could be attributed to the systematic and 
common procedure adopted by the markers. Has the subject considered 
multiple answers? How much information has he given to sjupport these 
answers? Did he go outside the information presented? To reach ^.decision, 
did the subject systematically weigh up the evidence for each alternative* 
answer? Was there recognition of inadequacies in the <Jkita'provided? Con- 
sideration of such questions help>ed to place the responses, into appropriiite 
categories in the scale. Overall, the procedure allowed for a high level of 
precisian in judging responses. - . 

Scaring Responses 

Part of the marker reliability issue related to whether levels of ability in 
problem-solving could be clearly identified. In Chapter 2, the nature of the 
enquiry process has been discussed. There, different views and points of 
emphasis about this intellectual operation have been noted. However^^^inTtie 
context of the present investigation the enquiry proces^^as seen t9/<foncern: 

— 1^ the clarification of a problem or conflict situation; 
I the creatigr>n of solutions to resolve the conflict; 
y the gathering of data to support each possible solution, and 
the carefuljuand systematic sorting and weighing of the data to 
" reach a decision. / 
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hvijjcncc rcjiarJing the cxisijulicc ot those al'iributcs in stuclerit response^. ^ 
was'licvvssary for the ^lussitication of 'sucecsstui Sixial Studies prohleni- 
sc>lver*r * ' ■ • 

Four broad crulcyorics ot pri)blcm-scv|ving bchavic||^ were ,iclcntincd; 
I hrcc i>t these groups were.sub-dividecrii^j:)rc>vidc a nine-pt>ini rating scale. 
The , first category related to the nogrpro^^m-^olver. He did not see the 
nafure of the problem. iiuido no response to the ct^nflicj^resentCd t>r he 
gave ar^ an^iU'cr which. bt>re no' relationship ti> the giyeh pi:<:iblcni or the 
tnfonnation providetl. ^Occasionally* he threw Jintonuafk\n togcthtr in a 
haphazard nlanner to^ produce a iu>nschsical staienieni/ Another variation' 
was where he created hTs tvwn data to ju.stjfy d particular rcspon?^e. Some- - 
times an answer was a tautological i?ne: 'he is hungrybecause'he js hungry*. 

The type, of behavi^mr placeil in the firsf categt>ry'sht)uld ritM be cUnfusell* 
with the Itntniivencss seen in the higher leVcM responses. Hesitancy exhitHted 
in such casgs was because. the subject saw limitations in tt%e data provided or 
'because he recogni/ed the breallih or cotiipfexfty of the prohlcm. Usually he-, 
gave an answer .when asked/bijt phrased his rea.sons in a juanncr admitting . 
probability: 'It is most likely that. . /, or ^C)n the limited inf(>rmation given 
here. ; / or 'If'this ;is true then if is'pt>ssible that,.. ; . - • 

The second level t>f response encompassed the first ucst of the problcm- 
sotving procediire. Here .t|ie problem was se<:?n bull little mental efft>rt was 
expended, in solving it. I he problem was comprehended sufficiently for the 
subject to give a sensiblc^an\wer. Howtver, attempts to relate the problem to 
gtven data were ifiinimal. Two sub-levels could be nt>ted. One covered the 
respiinses where a subject failed to recognize the existence of^^multiple 
solutions to a given problem. Here the; subject ^seized upon r^ne piece of 
infomiaticMi provided in the data to suppt>rt a given answer. The second 
sub-category concerned thoscr resp<inses where the subject saw niultiplc^^ 
answers to tlie problem pt>sed but did nothing abtuit settling on one; On most 
iKcasions he made nt> atienipt-*o relate the given infomiation to any of his 
suggested answers. This form of response was seen as being srlightly better 
than i>ne in the previous sub-category because it assumed the subject had not 
<>nly recognized the existence of a problem but also had some awareness of 
its complexity. All the aJternalives the child produced need not necessarily 
have come i^nlyfrom within the given data, Some may have arisen from 
personal experiences because the problems were not unfamiliar to the 
niajority of primary school children.^ Famine, slums. Indians;^ gold-mining 
and cities were all ideas that have been raised in private reading and 
television viewing, if not in classFoom activities. Perhaps a slightly better J 
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ivsponsc thitn th^' iiitcr iKili vl' aiiNUvi s i»iil> ' Wiis the one here I w o solutions 
. >\ere eonsitleteil aloni? wiih one pieee t>r intorniation. However, il toi> was 
raieil in ihe seeond sub'ealei:i>r\ ot ihe seeonti level t>t' response, Justit'ie«- 
lion tor ili>in^ (his rested iMi (he heliel (ha( hcnH si(uatii>ns eonst itiite a si mi lac 
ciignitive loail. Three allernative answers, or (wo ahernad ve^answers plus 
one pieee of intnrnnition were equivalent, in thai thev ueuKuukul the same 
amount of n»emal pt iKVssing '*ipaee. ' . 

The main ebaraeteristie of thQv third response level was the eolleetion of 
itatjjl^ suppt>rt [Possible M>lutions to the Prt>blei]i Tasks. 1 hese responses 
wcTBxjMiall V deseriptive*n nature, rhey relied, in the main, upon infi>rma- 
liuijl^mvided in' the tes/ passage or pholograph.^.Rarely diif subjects elas- 
sifietlXw ithin this level cite cfvidenee from other sourees. Generally nt> 
attemprwas made U> explain theeimHiet within the information presented to 
Ihem. Where it was done, it was only tlone in a gropfinii iir experimental soft 
t>f way. Therefore sueh efforts were usually unsuee^^ssfuT * 

Wiihin the thu-d category four sub-stages were tdenlifieiL Basically the 
differences belwcxMi these response classifications were renected in the 
. amount a\ inforination usejil, the number of altermitive answers c<msidered 
anti a tendcmcyti> pay attention to eonnicls in the data. The first sul;>-level 
coveretl tlmse responses where iw f/ pieces i>f information were used to 
support answer. Here the subject expressed twi> ideas gathered from the 
given* iiifi>rmHti<»n (i^help him MelT his answer ^ - . 

The second sub level eliffc^ed in that alternative answers were considered, 
although the^information given in suppt>rt of them was restricted .^jfclong with 
f\i(» answers, /uy/ pieces of inU>rmatton couIjlI have been jlrt^vided. Alterna- 
ifvtly a student could have used three pieces of infi>miatit>iT to support one 
answer, the fSecon^.! answer, a^thiuigh identified, having received nt) support. 
These instances had mi>re 'thought unit;;' than thtise classified at the sect)nd 
sub-categor> of level two. There twt> alternative answers^^fogeth^ wit>i one 
piece i^f infi>rmation , was sufficient. 

hi the thiril sub-level of category three, only one answer was considered 
i>ut ffu^rc than two pieces of infonnatiiui were given in its support. Ag^m no 
altetiipt was inade to weigh this information up. It was pfesentet^pfn 
unintcgrated fashion. ^ , . . - 

Like sub-category two, sub-category ftmr saw the suggestion of alterna- 
tive solutions t(^ a paiblem, although here three or more alternatives were 
presented. ^Supporting each possible solution was a piece of.data. Respc^nses 
which covered t wo possibilities, with several pieces of information for each 
pt>ssibi!ity . were ajso phiced in this sub-category. The justification for doling 



this related to.cognihvc k>ad. it wus iissunicd that a response inado up of 
.three ulternatfve answers, and three* pieces of information ^i^^.soinewhai 
cqui valient in tennsonnentarcfftw^toone v^rre twoansw4?rs were advamrcd * 
aK>ng with. four pieces oi intorniuti<i>n . In all ot the cases so far ineiHioned in " 
sub-category four, there was no attempt to tackJe thti contlict evident in the 
data when reialed to Jhe Prt^lem Task. There were respt^)^^es, howev»;r. 
which did try. jn a tentative way., to do this. They, toi vC^re rated at this 
sub-l6vcL In >uch cases there was an atteinjit to reliite^cces of apparently 
contlictihg infttonatitin'togeiher.' What could have been seen as a di.sadvan- 
tage 'was«neu^Rl or accommodated in the offered solueu>n. An example of 
this tyfK: of response was scOn in the F«w/>U' quest ioTi^^^J**!* the student was 
lold that the Indians, despite shortage of food, wet^iggd^^prepared to kill cows 
wandering through the village. This was becausCdShcir religious beliefs. , 
For a response rated at, suh^calcgory four, thfc dilemma was resolved by , 
/getting -somebody else to kili th«i cows', then tffe Indians had t;ood and^ 
apparently their rcligitnis principles were, not offended^THis type of re— 
sptinse was considered to be superior to those in ^arhersuWl/ve'ls because it 
gave evidence of data manipulation. While the response may have'contained . 
less information, the proces>^ng demands were greater. The rcspon.se was 
labelled a« Me'ntiitive' , 'unsystbiiiatic' and 'relatively unsuccessful' because • 
only ^wit- cornpensation was evident. More than one compensation was_^ 
considered worthy of a higher classification. ' . 

The fourth ar 
-ssfur Six 
es classifit 

^„...-y toaoaly.se and evaluate datarWith any problem, the subject operating 
'ai this levef usuaHy made a cbnscious effort to Cidahiisfe4ls naxiife and the 
criteria by which a solution was to be judged. In staking .solutions he was not 
boupd by realify but included hypothetical possibilities. He looked beyond 
the surface features of a situation t>rth^ dominant elements. Once identified. 




iCause of this he tended to couch rei^>nse< in jfcntative terms^ 
Thejie: at^rtbutcs were'ev.ideni to vary iii^/legrees ih differem-. responses.., 
.pbviously various conibinatidls^ possible. In gencraf,. f^owever.' threfc 
sub^catqgories were j Jentified Which reflected increasing levels of compjexr- 
.■ity in the procc^ing of iofohTiation. The first included thos^ re.sponjjps 
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where u number t^f solutions were udyanccd and Where utioniion wa;^ given to 
* Weighing up' the gathered daiaY'T*hc soKitions themselves need tioi bi»ve 
arisen from the^ passage- or photclgraph which formed the source of data. 
They could Jiirve been generated from the subject's i?ej-si)hal experiences 
from the past, 4>r from an ajafiil^ls of the nature t)f the problen\, ''i^tu^w- 
irrespectiv<^f wh^re jhej^rtnTTe fnllli. they weiV. each in turn/rclated to the^ * 
iRformarion avaikmjj4*^'tn The souryx material. l()?>proccssin^ the data, one 
pi^e of informJum wasBict a^yiinst another to jysttfy th*; acceptance of a 
particular 4ecisft>h or jl^-^fejcction. of another. To, be classifietj^ this 
»ub*eateg<iry tbet^fiad to be at least two of thc^ com^nsattons; one .was 
insufflcienKHowever. aJI the alternative solmidjKniay not ha^recfcivcd a 
thorough 'Examination. One may have got mjofXbrcful scrutiny than the 
*»thers. '^k' 

It was in the setxind sub-category that all alternatives were carefully 
examined in ternisoi thc data gathered. Responses in this category indicated 
that the subject saw fhe pr^>blcin in a broadcr context than subjects classified 
in the previous sub-stage. 'Hefc there was much inorc than just theevaluation ' 
of evidence. In making his resptin.se. a subject itiay have expressed doubts a1^ 
to the accuracy or completeness of the data provided, and because of this, he 
m<»dificd the nature of his final answer. In making this answer he often 
started speaking in genera! terms" and then moved to specific pieces of 
information to support his argument. Sirn^lr characteristics were noted in 
'the final sub.-iJatcgory. However, the finaJ sub-category was distinguished 
from the previous level by the completeness o£> the resF>onse. Here the 
meaning of the problem was clarified, lerms were defined and appropriate 
criteria forejudging the adequacy of the re sponse'c stab li shed. Almosfall the 
evidence presented was manipulated in *d -•iystematic way, the apparent 
confiicts noted and attempts made to resolv^ them. The final solution usually 
indicated where additional evidence was required. ■ 

A summary of the criteria used to^rale responses is presented in Table 7. 

Element Tests • - ,j .u 

Five Element Tests were used in this stjydy. Four were specially developed 
f^r the project. One wa.s a test designed by Higgins (1974). The^ had' two 
purposes. The first was to ideptrfy the level of Mud^t ^proficiency with 
certain ski lis seen as being imptirjan't in problem -solving. In this regard these 
4e.sjs ipissisted lip interpretation <jf results gained op the Problem Tasks 
descrij^gd above. The, Second was to provide a ineans of measuring the 
success of specific attribules'of the^tmining program. 

• - ' • • • 
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TABLE 7 , 

3ora« Criteria U««d to Assass Student Responsee 

"^o Problem Taske y 



Leyet 



Attributes of 
Sub-categories 



Score 



I 

Jumbtedand 
contrfidictory 

No sen^e 



No rosbqnse or reason' not 

'rem given data. 
•Answer bore no relationship to 

the problem or the data — an 
. imaginative response — fantasy. 

LacRed comprehension of the data. 

Tautological arisv^er. 

Imormatron comtSirve^ in a 
"^ndKsensical Tashion — full of 

ccyftradtctions. | 



II 

, Problem seen but 
little mental effort 
used to resolve it. 

Nature of problem 
comprehended. 
Response 'made 
sense'. - 



III 

Answers were 
basically descript- 
ive. No Attempt 
made to explain 
conflicting inform- 
ation or where an 
attempt was made it 
was unsuccessful- 
Given data, provided 
sole Source of 
infQrmation. 



A. Did not recogdtze the 
existence of multiple 
answers. Seized upon one 
piece of information to 
support answer. Information 
- derived from given data. 
Multiple answers advanced 
but little attempt made to 
. relate given answer to the 
information provrded. 
Twd answers plus one 
supportinq^ e)^planation. 

/ Three answers plus one piece 
of supporting information. 



Two pieoBS of Information to 
support answer — expressed in 
student's own words — involved 
translation. 

Alternative answers considered 
but information given in 
.supp>brt of them restricted. 
May have included negative 
element. 

Two'scflutions plus two Olsons. 
Two solutions with threeV^ 
reasons. 



93 




Level 



J 



IV 

Explainer responses. 
Cdreful. systematic 
collection and . - * 
analysis of data. 



Attributes of 
Sub-categories 



?core 



C. More than tyvo pieces of inform- 
ation relevant to one answer. 
No atternpt to weigh up the 
inform£ltlbn. Alternative 
answers not considered. 

D. Three answers with, at least 
one piece of information to 
support each suggestion 

Two answers each with more 
than one piece of data. 
'Conflicting evidence in the 
( da^a not considerjdd. Little 
systematic attempt to consi 
evidence in terms of sugge 
answers. 

Tentative attempts to weigh 
up information — attempt 
restricted to only one 
corfipensation — usually 
unsuccessful Teaving the 
problem unrpsolved. 

Occasional tentattveness atx)ut 
ansvyer yet why the feeling 
•sho6fCKexist is not explained. 

A^ SuccessfuUy weighed up data — 
setting one piec^ against 
another— comp^h^tmg one 

Kiece against anotr 
lust have- two compehs^tions. 
Ruled Out alternative siotutlons. 

B. More informaticni used. More 
processing and more Information 
drawn from outside the given 
data. 

Greater attention to the 

clarification of the problem. 

AIL alternatiyes were examined 

systematjoally. ^ . 

VVas aware of gaps in information. 

C. Major distinction was quantity 
of material. Almost all present- 
ed evidence wa» used. Conflicts 
were resolved. 
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I'hc concept lesis were ctniccrnecl with nicusuring ihe Mguralivc schemes 
held by each child and the exient tt> which Ihe training sessions inHuenced 
thetn. In un earher discussion it was pointed out thai concepts i>r figurative 
schemes arise from the individuaTs interaction with his environment , They 
are ideas in the mind of the individu^ thai summari/.e, chunk or categorize 
many personal n^eanings attached lo filings or events. They represent a class 
of attributes or relationships which sometimes apply to specific concrete 
referents but on other i>ccasions refer to an abstract class of things (hngel- 
mann, 1 Flavell, I ^70; Imperato^e, 1970; Denncy, iy74;Sigel, 1974), 
I herefore, to measure the nature of the concepts held by individuals, tests 
had to identify the number and nature of the attributes the child asscKiatcd 
with a particular word label. In this instance the particular concepts selected 
were poverty and city. Both concepts are part of ijiany Social Studies 
programs used in primary schools. Both were included in the problctns 
examined in the training sessions, Furthermi^rc, two of the Pniblem Tasks 
used as criterii>n tests centred on them. 

Stirling ph^ographs was the particular technique used to find the dimen- 
sions of ihc^Khild's figurative schcf/cs. Taking the set of photographs 
associated with city , the child was asked tt> sort them into two groups; city 
and non-city. On completing the task he was asked what it was about the 
photographs in the city pile that made him put them there, A similar^uestion 
was asked about the non-city pile. The responses were recorded on^tape. 
Hach photograph in each pile was then taken in turn. The child was asked to 
explain why ho placed it in that particular pile^ The same procedure was used 
with the poverty set, 'Put the photographs in two piles; one about poverty 
and one not about* poverty . ' Why did you put these photographs together?' ^ 
* Whait is !t abt>ut this photograph that nriade you pijtjt into the poverty pile?' 
Scores were based upon the number of attributes identified. 

Photographs were used because they provided a relatively Mmple and 
consistent way of eliciting the dimen^Hons or chunks associated with a 
child*s figurative schemes. With each photograph the centre of attention was 
restricted. Because of this, less demar^dihg search behaviour was required. 
Thus, the overall task was easier. In a sense the task was segnjiented by the 
use of sets of photographs. In each circumstance -it was more likely thatjhe 
child would reveal all the attributes he associated with a part]cul»> concept 
label, ^so, the use of the photographs permitted the use of a consistent 
prcxredurc frofn interview to interview. It was unnecessary for the inter- 
viewcf to prompt and probe. Each photOipiSliph acted as a response facilitator.^ 



Such consintcncy in administration was essential in a test designed ki 
measure the influence of training between experimental groups. 

The photographs were selected to represent the various facets of cities and 
poverty. Twenty-one photographs were included in theCity set. ThcPoverty 
set contained 16 photographs. 
Finding Answers 

This test was designed to assess the ability of the student to generate imswers 
to given problems. There were ten problems in all, each focused upon a 
social dilemma. They included pollution, road safety, famine, dnd infec- 
tious disea.se. Each problem was described in a few short sentences. The 
student was expected to respond to the task by inferring answers from the 
information provided, by relating the problem to^revious oxperience or 
simply by guessing. Performance was scored on the basis of number of 
possible answers suggested. No attempt was made to assess the quality of the 
responses. 

T?ht test was administered in a group situation. After a practice item, 
students were taken througH the test in a lock step fashion by the tdScher. 
Students followed the information with their eyes while the teacher read it 
aloud. When all students had completed their response to an' item, they were 
directed to turn to the next question s^i the test sequence. 

The procedure tested with a* group of 48 grade six students revealed no 
difficulties. Analysis of the results of this trial indicated strong internal 
consistency between the ten situatu^ns presented. An alpha coefficient of 
0.88 was recorded. / . ; 

Puzzles ' 

This test, made up of lO.items, aimed at diteovering the ability of the child to 
find evidence to support a given problem solutiot^. In all instances the 
pnpblems related to situations portrayed in photographs. A photograph was 
given, a problem posed and a solution suggested. The subject had to record 
as many ''reasons foA thEe given answer as he could find. Each piece of 
evidence listed was given a score of one. 

Administered in a Jock step fashion, in an identical manner to that of the. 
Finding^ Answers Test, the procedu|?e proved to be relatively Simple. Rcr 
spondents were introduced to^John. His photograph was on the first page/of 
the test. John, they were toW-, had already answered all the questions. They 
had \xs find the reasons why he gave the. answers he did. By adopting this 
procedure the iiature of the task was considerably restricted, thijp allowing 
attention to focus on a particular skill. The operation of finding evidence in' 
photographs was one that had receivecl considerable attention in'the training 
sessions. 

81 



.0 



I 



1.25 



\SQ 



Hi 



3.6 




40 




1.4 



2.5 




1.8 



.6 



MICROCOPY RESOLUTION "test CHART 

NATIONAL BUREAU' OF STANDARDS- 1963*A 



>yith one exception the photographs were of situations outside the culture 
of the respondents but of a type commonly found in Social Studies text 
books. Amongst the 10 photographs was one showing men building a hyt in. 
Kenya, ano,ther showed i\ young Buddhist monk working in his room, while 
another showed a young^woman cooking a mea on a street in Hong Kong. 
I'he questions associateiS^Witllt^the photographs were relatively simple. *Is 
this woman* at home or ^ wbrk,?'- *It this boy an Australian?' 'Are these 
people likely to stay Ionig>in the one place?' In all cases, the photographs 
provided a mass of information that could have been used to support the 
answer given by John. ' .,. . 

While tUis form of test was n$^l:one experienced by students before^ it was 
neverth<fless well received. ForWally tried '^ut- with 48 grade six students, the 
test proved 'to have good internal consistency between the items. An alpha 
coefficient of 0.81 was recorded. 
Working it Out 

Designed to assess the Studebt's ability to manipulate or weigh up evidence, 
this test consisted of seven social dilemmas of varying camplexity* The 
situatipns included where to shop, which bicycle to buy» who should be 
elected team captain, what form of public transpori^hduld-be provided for^- 
new town, and where a new factory should be located^. For edch problem, 
two or three alternative answers were provided. Under each solution, relev- 
ant evidence was also presented. It varied from two to four points. Up to 12 
pieces of data were given, although more could have been inferred. This 
arrangement allowed the subject to demonstrate his ability to manipulate and 
pvatuate information in a careful, complete and systematic manner. 

This test, like the previous three, related directly to Treatment One in the 
training program described above. In that treatment, a record sheet was used 
which made use ofboxes in 2hsimilar fashiop to that used in the Working it 
Out Test. In the training sessions, the student had to identify his own 
solutions, collect information, and make a decision. Working it Out focused 
on the final elefhent of those three components of enquiry. 

Performance was rated on a seven-point scale according to the amount of 
information related together, the extent to which negative information was 
included, tne attempts made to modify a given solution to encompass some 
of the advantages listed under alternative answers, and a willingness to see 
the need for tentativeness due to deficiencies in the given information. The 
levels of performance reflected increasing sophistication in data processing. 

Administered in a group situation, no difficulties were encountered in the 
trials. The subject proceeded from problem to problem in unison under the 
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direction of the test administrator, ifit^ try-out of the test with 48 subjects 
, indicated that the test ha^d^high level of internal consistency. An alpha 
coefficient of 0.85 was recorded. , ' ' 

Higgins Inference Test 

Entitled the Production of Irtferences Task, the test consisted of six part^ 
each requiring a separate administrativ<i session.^ The subject was required to 
draw inferences from a photograph jTor a period df 20 minutes. The.pumber 
of inferences thatj^ere consistent with the given information constitutlbd the 
score for each photograph. Higgins suggested that four rather than six 
photographs could be used. The reliability of the measures varied according 
to the number of parts ^scd. With six photographs Higgins ( 1974) reported a 
reliability coefficient of 0.90; with four, the coefficient was 0.84. 

Other Tests ' 
ACER Intermediate D 
, E>eveloped and published by the Australian Council for Educational Re- 
search, this test was described as a general ability oiQnteMigence test. It 
> utilized material of a verbal and numervcal nature. Seventy-five items were 
arranged in ascending order of diffiqulty. The items included analogies, 
. classifications, :$ynonyms,'mimbcr-and letter series and questions invdlvtng 
aritlxmetical and verbal reasoning. The emphasis in the test was heavily 
verbay Only 24 out of the 75 items concerned humber'and of 'these 13 were 
n^Kiematical problems couched:in words. Reported^ reliability coefficients, 
t^bothT^plit half and test-retest, Were high (0.94 and 0.92 respectively). 
A^f^^Wfrd Knowledge Test Form B . 

test, the subject had to identify the synonym of a given word. Each 
k^had kai utiderlined word on the left and the child had to choose the 
S^^mfnym from the five words listed on the ri^ht. The' 100 words listed 

ocabi^ 

Backwe^ Digits frdhi Wise - i " 

Thi^te'^v^^easured th^.iinmedi^te memo^span of the subject: It caffed for 
the repe^otion of a seH^ dij^sTbackwards. All items were given orally with 
each, digit in the item p^esc^ed at the rat^^of one per second. Each item had 
one alte^adye set of i^tutibers in (he event that the first set wa^ nnissed. All 
items y/t^ placed according to increasing serial n,umbers starting with two 
digits bac^Y^ards* and g^iljjg^tcreight digits. A test re-test reliability co^fti- 
cient'of ■(^.'^5 was repoi^»d. 
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were (jhr&Wn from a general rather than a specialized vocabulary. A si:rfit half 
relisbii^ coefficiei^^f 0.92 was reported. 



Xjroup Embedded Fifiures Jest ' 

The test was ijiade up of simple and ct>inplex t'rgurcs. The outline of the 
_ .\implc figure was incorporated in-the complex one but obscured perceptually 
by means of line and shading patterns, the simpl.t figure had lost its identity 
as a sepufate perceptujjl unit. The child had to lra»o the outline of the simple 
• figure... Eighteen items were used. .< 

Test af Words used in Sacial Studies. F<*rni Y 

D^e loped by ACEk from a list of Social Studies words which teachers 
' thiVght children should know, this test Crontained 38 items. For each item the* 
child was glven a •concept label' and asked to recognize either instances, or 
pise a simple detlniti6a, of the presented term.' fcixaniples of words used 
include: em^luymeut, election, primitive and society. The child's response 
was selected frt>m foUr alternatives. 
/V.v/ <ff C\njprejiensi(>n 

Dcsigfied to mea.sure cognitive abilities associated wif^ interpreting Social 
Stud/cs materials, this^test utilized a variety of stimulus material. Maps, 
photogr4phs, graphs and statistical tables were used. The abilities being 
a.sse.s.sed included,under*itanding of the explicit and implicit meaning of the' 
information given, and deducing consequences or associations. The test 
consisted of blocks of mulripFe choice items ba.sed upon .separate pieces of 
material. In all, 52 items were provided at the grade six level 
':^> ■ % . ■ 

r 

Issues to be Investigated ; ^ 

The major questions of this investigation all relate to the effects of traiii/ag 
uptm problem-solving performance. An examination of Pascual-LeoiL'i 
theory .of cognitive development .suggested that prt^blem-solying trainSw^ 
should dirett attention at developing and enhancing appropriate executive, 
figurative and operative schemes. Subsequently, two forms of instruction 
were developed. One treatment consisted pf intense instruction; where the* 
apt?ropriate skills were expl<tincd by the teacher and practised by the sub- 
jects. The secpftd group discussed tfie same problems but received no 
explicit instruction from-the teachers orFthe nature of the tasks or how they 
might set about solving them. Thus, on the criterion measure (Problem 
Tasks), it was expected that Treatment O^, the intense training group, 
wouy perform significantly better than Treatment Two. Such a siti^tion 
was expected because of the short duration (>f the training program. Given a 
much longer period, .say 12 months, of problem-solving a^vitifs. Treat- 
ment Two may perform in a similar manner to Treatment <3ne. However, 
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^w^thout. teacher assistance, six weeks seemed inadequate to identity and 
develop the appi^opriate iinAital schemes. Both gnmps were expected to 
pcrtomi significantly betteVthan the sjubjects in the control group: Treatment 
«^ Three. These children had rrtLj experience with the Social Studies problemf*. 
* To examine more closefy the influence ot'the training sessions a number 
of measures wety employee) as 'measures of take' . They were used to answer 
r- the Question 'Didflie training sessions enhance the figurative and operative 
' sc^mes of the c*hi1dren involved?' These instruments were grouped together 
under the title, 'Klement Tests' . The first set. Concept Tests, were designed 
to "measure twt> figiirative schemes, city and poverty, l^oth con^-epts w»rc 
iffcluded in the training sessions for both Treatment One and Treatment * 
>. *. Two.,The teaching; techniq^ues were identical for both groups. Therefore, no 
differences,,^Bfce(yi>T're^ment53ne and Two were expected. However, as 
Treatment'Tl^e did/riot receive any training its performance was expected 
to differ from both Trca^Tients One and Two. 

The blemcnt Tests — Answers, Puzzles and Wt>rking it Out — were de- 
signed to measuj:*; particular operative schemes. Subjects in Treatment One 
received ^sttMiatic instruction in these cognitive skills, whereas those in^ 
Treatment Two clid not. However, Treatment Two presented the opportunity 
to develop the relevant schemes as subjects discussed problems calling for 
the application tif such skills. Thus, subjects in both Treatments One and 
Two were e\pected to perform significantly better than those subjects in 
treatment Three where no such experiences were proyided. 

TYxcHiggins Tests, also included in the Element-Test category, concerned 
inference-making behaviour, Agairi, this skill was spepifically'drawn to the 
, attention of subjects in Treatment One while those in Treatment Two would 
need ?o have deduced i^t for themselves. Thpse subjects in Treatment Three 
were hot given the opportunity to identify or practise the skill. Therefore, it 
was expected that the performance of Treatment One would t>e significantly 
"different from Treatment Two, Both these treatments would be significantly 
different from Treatment Three. 

Other criterion measures included in the investigation were Test of Words 
Aised in Social Studies nndTest of Comprehension . The first.used some' of the 
words associated with the problem discussed in t^c training sessions by both 
Treatments One and Two. Consequently, those subjects in Treatments One 
, and Twt) were considered to hav^;^an advantage over those subjects in the 
control group who did not see the problems. Similarly with the Social 
Studies comprehension test. A number of items involved interpreting and 
drawing inferences from photographs. Other item's used graphs, statistical 
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tables and maps. Some of the cognitive strategies used in the training 
sessions were relevant to some of these items. Therefore, il was expected 
that those children taking part in the training would perform significantiy 
better than those in the control group. Again, differences belwecn Treat- 
mt^nts One and Two were expected because of the different/es in intensity of 
the training. 

Two further aspects must be taken into account when judging the success 
or otherwise of the Jrainiijg_^periences. 'Were the benefits of the training 
sessions durable?' and 'Did Ul^v transfer to similar al^ough not identical 
type tasks?' Half the sample wasVc»to^cd two months after the completion 
of the pK>st-testing sessions. Did any gains evident at the initial post-tesfing 
session survive to the delayed post-testing? Because subjects in Treatment 
One received a more intense and directed experience it vAis expected that 
their successes would be more durable. The Treatment Two experience was 
expected to be more susceptible to fading. Thus, a real difference between 
Treatments One and Three was expectecl. Such* was not the case with 
Treatments Two and Three. 

To assist in examining the question of transfer, two forms of Problem 
Tasks were u^ed. One employed photographic data and one used prose 
passages. Because the photographic material was almost identical to that 
used in the training sessions, the problem which was based upon it was not 
considered a transfer task. However, no experience was giverf with verbal 
material so the problem b^sed upon a written passage was seen as a measure, 
of transfer. 

Because of the more intensive training involved in Treatment One, those 
subjects receiving it were expected to be in a better position to transfer their 
developed skills to a ne%y task. Thus- they were expected to perform signific- 
antly better than subjects in ei(her Treatment Two or Treatment Tjiree. 
Because Treatment Two had had some experience in problem-solving in 
Social Stud.ies-type situations, the subjects in that group were expected to 
perform better than those in Treatment Three. Some experience was consi- 
dered to be better than- nope. 

Although not of critical toncem in the present investigatio„n, the influence 
of test-taking experience on subsequent performance^ was of interest. Did 
subjects who had had experience in a test situation with Prpblem Tasks 
perform better on the next t)ccasion than children who were facing such tasks 
for the first time? That is, did comj^teting the tests constitute a learning 
experience? 

One further issue of interest in the present research concerned the relation- 
ship between performance on comp»onent tests of enquiry and global mea- 
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surcs ot" pri>bleni-st>lvi/(g ability: As noted in an earlier chapter, some 
training research sunuiied performance across a number ot'compt>nent tests 
to gain a problem-solving score. Other research examined problem-solving 
ability*^by employing global measHf^s. W,ith the present study both toirpis of 
measures were used. While mjtyjIriticaTTo the nmin purpose of the ihVcstiga- 
ticm, it vyas of interest to examine the interrelationship between the global 
problem tasks and the ct>mponent or element tests. 

The present chapter has outlined the design of the investigation, described 
the sampler discussed criterion measuresi. and discussed the expected rela- 
tionships. By using a nested design, it was possible to partial out the 
influences of group membership and so' identify the eontributiiyi of the two 
training programs. It is in the next chapter that the gathered data related to 
each issue is <;xamincd to detennine whether the proposed relationships did 
in fact exist. - 
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7. Results 



To examine the questtons raised in the previous chapter, multivariate 
analyses of variance were employed. The program used for these analyses of 
data was Muitivariance Version 5 (Finn. 1 972). Finn ( 1 974) pointed out thpi 
although multivariate analysis is not always applicable to specific problems^ 
it is generally erninently suitable in educational research where multiple 
outcomes are being measured. It is particularly appropriate, where sets<)f 
rfieasurds, identified thfough prc>pedures like factor analysis, have common 
components. However, Finn stressed that the set of measures used must also- 
be conceptufilly meartingful. ^ 

It^will be recalled that three sets of measures were cmployod as^pend^nt 
variables m the present investigation — four Problem Tasks, seven Element 
Tests, and two Social Studies Tests. In the analyses described'in the follow- 
ing sections the seven Elertient Tests were divided- into/three separate 
.groups. Prifhbrily this was done because d^rejit numbers of subjects had 
•completed different groups of tests. Rather^an dropping subjects to allow 
all analyses to be completed togethep, it was considered preferable to handle 
each group separately. Thus, in the concept test group there wef-e two'sets of 
measures — Poverty and City. These two tests were regarded conceptually as 
measures of figurative schemes held by the subjects. The three tests. 
Answers, Pt(zztes and Working it Out. formed the second group. Each of 
these tests involvedj;omponents of the enquii^ process, thus constituting a 
meaningful group. InJ^scual-Leone's terms they were measures of particu- 
lar operative schemes. TTStffi^gins Inference Tests also involved'a compo- 
nent* of the enquiry pr^^Qss/but. were handled separately because more 
subjects had completed them. The Australian Council for Educational Re- 
search Spcial Studies Tests were more general in nature, assessing a number 
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ot coniprchonNii)n skills ami tcn-tiis ;<^scK'i4iteil|Avij4i SiKial Sliulics j>b|cctivcs, 
thereby tnnnin^ a ^nuip of th\^\i i»wiu \sl . 
* An nisi>cciii>ii ol ihc phncip^il ci>nip«MiciHs iinalysis ot the Jala-riulioalctl 
thai each group ot measure^ shi^fcJ jUi hi^jh level nt c<>inim>n variance. Such 
roults suppofti^d ihc^ itocision to use nfiiliivuriale analysis. 

In addition tt>ithe multivariate analysis, the Finn program prt>vitles U>r ^ 
cacb dependent viiriahle a univariate analysis' ot variance. F inn (1^74) 
advised that with sVpari*<^ana lysis of each measure. fffStlwicyUerror rates 
may be multiplied many times and the reprtklucibility oT^the study iij^^ 
reduced. A multivariate an»lysis t't>cuses on the *intire respi>nse after giving 
. appropriate consitleratioi^ to the correlatiijns amt>ng the outcome measufts. 
It retlccts variation in the data as a whole, not only the separate pirts. 
However, when the univariate analysis is used in conjunction with inuU' 
tivariate analysis tho interpretation ot results is assisted. 

f 

Analyses of Resuks 

The results ot'each set of questit)ns discussed in the previous vhui^ter havA." 

been presented in turn. In each case consideratit)n has been given' first to the 
.multivariate tlata. Dccisiorrs to accept or reject the^given hypt)thesis rested* 
upon the results of ttje nuiltivariate analysis although the univariate data waj 
inspected tt> idenl^fy the measurch contributing to the significance. How- 
ever, to discover the st>urce and direction of the differences, estimates of 
effects have been examined. The appropriate "tables for each quest it>^ are 
included in the appendix. ' N. 

^hile each analysis was designt5d l».> investigate a particular question 
concerned with treatment effects, comments have been made upon other 
significant effects rtA't^i^'^d. Four factors were m fact corvsidered: treatment^ 
teacher, school and class. All were regarded as fixed effects. Classes were ^ 
nested in schtH>ls, and,schtH>Is ncsti^d wTthin teachers. Although the .sourcc\;j^ 
of the differences can often be identified, the reaSons for such dHferencef; are 
nOJ always clear. However,/ it ha.s been imp<>rtant to acknowledge t)»^ir 
existence because such diffeVencejl provide areas for further rescartrfi. 

Uid Performance of Treat me^G roups Differ on Problem Tasks? 

Here the nifiiuer^as -whetfier the expehrnehtal treatments influenced perfor- 
manco on four Problem Ta.sks — Poverty, Cify. hu)ians and ' Fa f rj i ne . The 
sole significant multivariate test statistic was concerned with treatment. It 
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was signif icant iA Ihc (K)l level, I htis.. a sluhstical diltcrencc l>cMweon 
jtreulincnl gn^upy yms accepletl. InspccliiHi i>r Jhe univariate analyses sup--* 
sports the niullivofiatc ctiTTllusion. On the four l*rt>hlerii fl asks, all univariate 

statistics were signiticnni. . 

Ihc treatment effects were in iKc predicletl direction. The'^inean perlor- 
inafic^ ot Preattnent One was siiperii^r lt> the meat) |X'r1nnnance i)t I reainieiu 

I'wo which, in turti, was superiiir to the mean perloniiance ot I reainienl 

Three, aiul the mean tlitferences were stgniticant on at) t\»ur Problem Tasks. 

Single significant univariate K nitios were indicated for both //ir//<//i^ ^^"^1 
Faniint' . The first concerncil a teacher effect while thc*^ seconil w as an 

interaction between Treatment and Class. As the decision was made lt> 

J* 

accept t>r reject ;i statistically signifrt^ant relationship on the basis iif the 
muVtvariate statistics only, the si^urce of these effects has not been discus- 
setT ■ 
Did Performance of i reutmenl C^roups Differ €>n the Coneepf Tests? 
One t>f the Cimtentions of the research was that the teaching programs would 
enhance figurative sHiemes. In panicular the concepts Hovenx and City 
were placed. under separate scrutiny. Vhd anticipated difference between 
t^atmcnt groups w;is evident at the .(K)l level of significance. ^ffSlTler 
effects were also significant but at the .(>5 level i>f pri^bability . The univariate 
statistics for both measures suppi>rted the multivariate data on treatment 
effects, although the source of the tlifference with teacher effects appeared to^ 
be derived from the one test — (Vrv. ' * ^ 

Trvatnufii i^^jfeci 

The perlormance of both Treat mpnts One and Two were sij;nificantly 
different from the perfomiance t>f Treainicnt Three, the ciwitrol group, on 
both the Povt'rtv and Ciry tests. 
Other EJfects 

The teacher effect revealed in the. multivariate analysis appeared to be 
l<x:atcd in theOVv irkstnimcnt. The univarfate analysis indicated an F ratio <^f 
significance at ihd m5 IcvcIi Although noted, the nature of the teacher effect 
seen in both the Hfcj [l^ijg jai^fiHe and univariate analyses was nt>t identified. The 
nominated contra)S^a^plied (by computer) in the analyses were chosen 
spiecirically because of certain identttlable relationships between treatments. 
The same relationships did not apply to teachers, but the corresponding 
contri^s were pnxJuced by the ^program in the case of significant teacher 
effei;ts. As iiny enquiry into the effects of teachers on student performance 
Vvas'outside the scope of the present study, alternative methods of locating 
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ihc i\Mutvmi the Icuchor enecl were nol pursued. I hc innucncc ot teachers 
ftptin stuii^t pcrtbrniance was sin^pty noieil as an aiea requiring (urther 
research. 

Did Performiinee of the I r^atment C*roupM l>lfrer on Ihc- KIrmcnt 
Test»— AnnwerM. Puzzlejv and W«)rklh|C It Out? 

1*he third ijuestion concerned ihe inHuence ot trainitig u|xmi sci>res o( three 
liletnent Tests — Answrr.s. Puzzi^'"^ and Wttrkinti tf Out. ^I raining was ex- 
pected t4> improve pertorniance tni these three partk>ilar conipiincnts of the 
enquiry priK'ess, Kmr inuhivarialc stunstics were signiticunt. rreatiiKMit, 
•^teachers, and schools nested within teachers, were all significant. In addition 
the interaction Treatment hy Teacher proved significant. 

Although the etlects of Trealmenis\ leachers, and SchiH>ls were clearly 
signific^ant « boih Trealment and 'leacher were confounded by the significant 
interaction effect between Treatment by Teachers, This interaction con- 
founded the main effects in two ways hirst, althi>ugh the test of interaction 
was made eliminating* main effects, main effect tests were confounded with 
interaction sums of priKlucts. Seci>ndly, for interpretatiim, the existence of 
interaction suggested that tests of niain effects may not have been valid 
(Finn, 1^74). However, in jhe present case the main effects of Treatment and 
Teacher were st> substantial and so much mt^re powerful than the interaction 
effects, that it could be assumed there was something of c*^nscquence to 
ref^kfVi^iM^ d i sc u ss . 
Treatment Lffect 

The multivariate statistic indicated a highly significant difference between 
the performance of the treatment groups. From the univariate analysis, the 
major source of this difference was perf ormance on the Working it Out Test, 
the instrument concerned with the ability i>f students to manipulate and 
evaluate data However, a sigpificant treatment effect was also identified in 
the Puzzles Test, the test where children were asked to find evidence for a 
particular problem solution. 

The mean differences in performance between the Treatment One group 
and the Treatment Three group, on the Working it Out Test, was accepted as 
being statistically significant. The contrast between Treatment Two and 
Treatment Three was not significant. Performance differences between the 
subjects of Treatment Two af\^ the subjects nf Treatment Three as reflected 
in mean scores were viewed as chance sample fluctuations. 

,On the Puzzled ^est subjects in Treatment Three, the control group 
f>crformed better on average than subjects in Treatment Two who had been 
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'jilvcn oppntuinitics i imimJci ami coiled ovulcncc In siipptitt ptopnscil 
prohlcin stkltiiinns Such a rosiill apjXMroil iiK-ainnfilcss However, (he nilio 
t>f estunales ol elie*. Is lo staiulanl error t»t estitiialion laileil to reaeh an 
appropriate erilK«it level so ihe lUHererKe helweeii TiealinvnCs I vvti aiul 
I hfee were seen as a ehaiue Mueliialtoti id Ihe sample a iiune plausihle 
siuialiiin. eiinsiilcriii>; ihe ex|X'neMee ot ihe >!ioups 
/ 4Uii hrr t jf i'i f 

I he signitieaiu nuilltvarutle sialistie lor leaeher elieel . w as suppiirlecl by 
three signitivatK univariate h statisnes. l iir the .-In.vu rrv atul /*i4:zir\ /rv/v 
Ihe Miulents Wi>rkin^ with hiith Teacher One and l eacher Two fHrrliirnieil 
si^nitieanlly better lhan those working w ith I eaeher I hree. With the W iiril- 
inn it (hit lest, ifie Teacher One >;n>iip was signilicanl^V diHermn troin Ihe 

Teacher Three I he clitterences in pertorrnance between the Teacher Two 
gri>up arul the l eacher I hree j^roiip \m{ V\ Orktttfi it Out vvas accepteil as a 
chance ihdereiKV 

I here appearetl to he* tW4» pi»ssible explanations lor the leacher eftect. 
iMthi. the teachers were ntn equally successful in teachinj: the ^>kllls nieii- 
surcil on the three Meinetit Tests Seconilly, Ihe teacher groups wer^r luM 
equivaleni prii^r to the conunencenient ol the experinicnlal programs. Therc- 
ti>rc. fhc i>bserved tliltVrences at the conclusion of Ihe research sitny>ly 
reflected the Jack oJ intitial group eciuivalence 

While ihttc^ences in teaching styles between teachers were m>ied in ijje 
analysis i>l tafx^s made k}\ three teaching sessions, it was also observelttT^iU^ 
the content ciweretl by ail three leacht^rs was identical. Pre-iesling oThaH the 
sample on Tiuir Problem Tasks tlid luU reveal any significant leacher group 
dit Terences. However, results i)n a general ability measure and a vocabulary 
test did indicate signiTicunt dilTerences between teacher grc^ups. The direc- 
tion of these diTterences was identical ti> that of the differences ni>led on the 
three tdement Tests. Yet it is intriguing that differences between teacher 
groups were not consistent across all measures. While the observed differ- >^ 

nccs between the performance t>f the Teacher Two and Teacher Three 
groups were accepted as being significant differences on two measure^, on 
the itiird ihcy were ci>nsidered n> be due H> chance. If a group wa?Pdisadvan- 
f .n^ed on one compK>nent of enquiry . why was it ni>t similarly disadvantaged 
on other measures? What were the charactaristies of these two teacher 
groups that acci^unted fi>r the significant differences in pert'onnance on the 
throe measures * Such questions require further research. 
Si fuuf/ hfft-i t . ' . ^ 

The multivariate statistic for SchtH)ls within te^icher effect was signiricant at 
the (K)l level of probability. THe univariate analyses on tw^ineasurcs 
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MipfHirtctI Ihc coiuIiimA oI itu- imiltivaiiatr atialsMs. iiaimlv. thai tiiciv 
wcw si^tiitit. ant ihtlcrt'iK I's l>ft\vocti ».ih*H»K inslo»l VMthii) teachers Irlnvw 
ever, the niiK MunitKant t oniraM ivlalcil in the i oinpiiriM>u K-iwcen h*K»ls 
I hrof ami t-oiii i Kis'v^as ihf first itm^Ksiv in v^hu h a si^nitK anl st h»H»ls 
ctlocl'was ri'voak-il H4>lh st h<H»K vscrc siiiialod in the same iniimt ip.iliiv 
^ and. as lar iK'ToTHil he tielei nuneJ h\ exiiiiHinn^ sehiml le^isieis hsiin^. 
parental oeciipatit)i)s. the schools ilrev^ fnun a sinnliir l>pe ot hnrne 
haek^rtuiiul^ Si/e of seh«MW ami laeilities availahle werv eipiiviilenl 
• M*»re«»ver. the nature ot the pn»jk:rains prt>v uk-d in tfn- two schools appeareilJ 
to he the sanio ( )hvioirsl> . a ilee[>er anals sis tit the sehtml. iis ohieetiMcs iiml 
the pro^di'lns prtiyuleit uoiiM he reipiiretl lo ulenlify the reasons tor the 
existing selhK>l tlilterenees m (x-rtorniuiiee on the two measures .Imshyvv 
anJ H**rA/;/v // ()i4f Perhaps the ilillerences were altrihut.ihle to sfU'eilie 
prior learning Allernati\ el> . ii was p«issihle that siuUents in one school 
cotnparetl lo another ilul not pul inaxinuiin etlVirl into conipleiin>; ti\jL* lwt> 
tests l-urther research is renutreJ 

I rcuttftfuf Ifitvrm tn*ti f.ffti t\ ^ 

The significant interaction helween I reattnem and Teacher rep^grteil troni 
the inultivariat^inalv^-ji:* was supported by one univariate h 9*atiTic gained 
on the Wt>rkiniiJfuui /t\i Such a result suggested that some leacherx 
» operalcxl relatively hetter with one Irealmeni in coinpanst>n to another All 
teachers did not handle all inethtHls etpiallv well Teacher (Jne performed 
signiricanlly better with I reatineiil Twocompareil ti> I realment I hree. than 
did Teacher Three Teacher Two was less elfeciive wiih Treatment One 
e*)mpared to Treatment Three, than was Eeacher Three -This interaction 
between I reatmeni and l eacher may be explained tentatively in tenns i>* 
teacher -ityle C *>mnient was made earlier on the differences between the 
three experimental teachers in their melhixls of disciplme and the way> they 
encouraged their students to greater effort. It was likely that some leaching 
style?j more fi>nif ortably accommt>daied certain teaching procedures. 
Treatinenl One cast the leacher in a dominant role, where she determined the 
direction and nature of discussion. With Treatment T-wt> there was a more 
t»pen approach, where the children Vere permitted ti> control the directii>n of 
theirown enquiry, where the teac he probed and aimed to capitalize upon the- 
student's t>w n view of the problem and the skills needed to reach a solution. 
In a sense, the second treatment emph>yed a guided discovery approach. 

The idea that teacher style was a factor in explaining the teacher by 
treatment interaction appeared t<\ acct>rd with information about Teacher 
One. This teacher, by her aciituis, seemed to favour a less dominant role than 



that demanded by Treatment pne. Her style, appeared to fit more naturally 
into the Treatment Two apprc^ch. Teacher Two, on the other hand,^ was a 
resolute classroom operator with a forceful personality. It therefore seemed 
plausible th^t her teaching style would matbh better the Treatment One 
apprbacl;! than Teacher Three, whose style was iess vigorous. Yet exanjina- 
tion of the d^a indicate^ that this post hoc prediction did nor happ>enT 
Cohiparing injftyy ement of treatments One and Three, Teacher*Two was 
significantly .^ai s'ucessful tfi|m Teacher Three. Perhaps the style of Teacher 
Two was sain tense that students in-Treatment Ori^ redacted against it. 

The comments abaye on the relationship between teacher style and treat- 
nnient strategies fnust be viewed as tiding highly conjectural, particularly as 
the srgniil^ant interacffon between Teacher and Treatment arose only on on^ 
measure. If the/7c?5r/i<?c. view regarding teacher compatibility with treatment 
was correct, similar interactions might have been expected on other criterion 
measures. Previous analyses indicated no such interactions. Obviously the 
relationship between teacher style and advocated teaching strategies in 
curriculum progranj^needs further research. . 

Did Performance of Treatment Groups Differ on the Higgins Inference 
Tests? ' 

The Higgins Inference Tests were a set of, measures associated wit|i an 
enquiry skill. Question four concerned the influence of the training prograni 
upon inferencing behaviours as measured by these instruments. 

Treatment Effects ' 

There proved to be no significant difference between the performance of the 
treatment groups. The multivariate statistic did not reach an acceptable level 
for rejecting the view that there was no difference. The univariate F statistics 
for both tests, Higgins Two and Higgins Fc»tfr,r supported the multivariate 
decision. Neither test had an F ratio which reached the .05 level of signifi- 
cance. . . . ^ 

Other Effects t 

Significant differences between TeacherWfects and Schools within ^acher 
effects were noted. The probability of these differences being due to/chance 
fluctuations in the sample wais rejected at the' .001 level of signiHcance, 
Support for the significance of the multivariate Teacher and School effects 
was seen in the univariate analyses. 

On both^(g^m.s Tests the performance of the^Teacher One group was 
significantly different from the performance of the group working with 
Teacher Three. Similarly with the Teacher Two group, whose performance 
was; significantly different from the Teacher Three group. 



The nature of the Teacher effects observed on the Higgins Tests was 
consistent with performance of the respective teacher groups on the Answers 
and Puzzies Tests. These latter tests were also examining student perfor- 
mance on components of the enquiry process. In discussing the results of the 
An'^wers and Puzzles Tests, possible explanations for the significant Teacher 
effects were^seen to be ^arying teacher effectiveness or initial group differ- 
ences in ability, prior jcf^the comrpencement of the training pirogram. Both 
factors could^ h^ve been Q|>erating together. Both explanations, teacher 
effectiveness and initial gfpup differences, were equally relevant in inter- 
preting the results on the Higgins Tests, However, as discussji^d previously, 
no definite cpnclusion could t>e reached from the current resi^arch. Further 
exploration is necessary. 

The source'ofthfp significant School effects related to the contrast School 
Three versus School Four on Higgins Four, The same contrast with Higgins 
Two alrhost reached the ,05 level of significance. A significant difference 
^ between the performance of subjects drawn from Schools Three and |^o*ir 
was also observed on two Element Tests previously discussed- — Answers 
and W&^ing it^Out. The difference between the two schools, in the current 
analysis, was in the same direction. As noted above, the reasons for such 
differences were unknown. On such attributes as school size» school 
facilities and curriculum objectives the schools appe4red to be much the 
same. Obviously a detailed anal^is of each school as a functioning unit was 
necessary if the observed perfOTltance differences of students were to be 
explained. The current research project did not include such an analysis. The 
relationship between school characteristics and student perfontiance upon 
cognitive measures, such as the Higgin^.JTests, is an area requiring further 
research. 

Did Performance of Treatment Groups Differ on the ACER Social 
Studies Tests? - I 

Question five concerned the relationship between experiences with the 
enquiry process and performance on two Social StiAies measures developed 
by the Australian Council for Educational Research- Designed to survey 
achievement levels of primary school children, these tests sampled a number , 
of obje^iives. Compared to the Element Tests discussed previously* they 
focysed upon* a wider range <3f skills and concepts. 
Treatment Effects • ' ^ 

The observed differences between treatrriient groups were accepted as being 
due to chance fluctuations in the sample. The multivariate statistic failed to 
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reach the ,05 levei of signifipance. Both univariate F tests supported the^ 
multivariate decision/ ^ ' \ . ' 

Other Effects V. ^ 
Significant diQ\:rrences Were identified in the multivariate analysis oh the 
School within teacher,^jtnd Class' wjithin school^nd teacher eff(^cts. School 
effects were derivedvtrOm* the Social Studies Comprehension Test. The 
contrastis School Oto Versus School Two^and School T<hree versus School 
Foil j; were significant. » 

It will be recaOed that the performance of School Three siJbjects was 
significantly different from School Four on Answers, Working {t Out and 
Higgins Four tests. However, the Comprehension Test provided the first 
occasion where the contract School One versus School Two was significant. 
Why students at School One should do significantly better on the Com- « 
prehension Te^ than School Two, and SchooL^Three subjects^ significantly 
better than those from School Four was un.clear. Although explanations 
could be sought in terms of factors sucK as the socio-economic backgrdtjnds 
of the children, school facilities, school programs and motiviation of stu- 
dents, the available evidence did not reveal any substantial variation bet- 
-ween schools on- such attributes. : * ^ 

The multivariate F statistic for Class effect was significant at the .05 level . 
However, the univariate F results for the two Social Studies Tests did not 
support the multivariate decision. This lack of agreernent between the 
multivariate and univariate results was not bizarre. Finn & Mattson (1974) 
pointed out that there is no necessary relationship between the multivariate . 
test results and the separate univariate results. The multivariate test statistic 
reflects variation in the data as a whole, not only for separate pieces. 

The sourcerof the Class effect identified in the multivariate analysis was 
not explored, because the particular characteristics of classrooms which 
influence performance on given criterion measures was not an issue of , 
concem in the present research. Appropriate exploration of such a relation- 
ship would require more precise measurement instruments than were used in 
the present investigation. , * 

.When interpreting the results associated with any analysis, the decision to 
accept or reject the existen^ce of significant differences. bet ween groups on a 
given factor rested with the multivariate F test. With the Teacher effect, two ^ - 
significant univariate results were reported, but the multivariate test failed to ^ 
reach the .05 level of significance. The test statistic was, however, only 
slightly less than the critical value. - . ( 
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Were Differen<;es between Treatment Groups Durable? 

Aft important aspect of the experimental design was a delayed post-testmg 
session invoiving four measuris of problem-sol ving^biiity. This facet of the 
research was planned to exarnine the durability of any -training effects 
initially noted at the post-testing session /-The results of this delayed post-test 
analysis indicated significant multivariate tests for Treatment and Teacher, 
effects together with a signiTicant Treatment by School interaction. 
Int&raction Effects ' ^ 

The interaction of Treatment by School nested within teacher, significant in 
the mu4liVariate analysis, was sopported by two significant univariate 
analyses. These results suggested. that the durability of training effects was 
not consistent between schools and treatments. Some treatments were more 
durable in some schools than others. On ihc Poverty measure two contrasts 
reached an appropriate critical value for the / distribution to accept, the 
differences between rnea'ns as being statistically significant, rather thaiT 
being due to qhance -fluctuations. These contrasts concerned Treatments 

^ Two and Three with Schools One and Two, and Treatments Two and Three 
with SchooFs Three and Four. By comparing the Treatment Two versus 
.Treatment Three contrast with School One versus School Two, it was seen 

^that the training effect of Treatment Two was durable intone school but not 
the other. Training effect, as measured on the test Poverfy. while durable in 
School Two appeared to have faded in School One, A similar situation 
{pertained to Schools Three and Four. There the training effect of Treatment 
Two, whencjrpmpared to Treatment Three, the control group, persisted in 
School Three but was lost in School Four. 

For th'fe (jroidfields measure two contrasts were significant. One concerned 
the relationship between Treatments One versus Three with SchooJs One 
versus Two, while the second significant contrast referred to Treatment Two 
versus Treatment Three with Schools Three versus Four, For school One the 



durability of Treatment One compared to Treatment Three was significa 
different froni School Two. In School One the subjects of Treatment One. 
continued to out*perform subjects in Treatment Three. Such was not the case 
^in School Two. In School Two, the control group mean was superior to the 
meati performani:e of subjects in Treatment One, Therefore, in S<2hool Two 
the training effect of Treatment One was not durable. 

With the significant contrast involving Schools Three and Four, the 
Treatments concerned were Two and Three. The expected differences in 
favour of Treatment Two when compared to Treatment Three continued to 
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exist in Sch(X)l Three. However, that was not the case with School Four. In 
School Foiir, subjects from the Control group. Treatment Three*, performed 
better on average than subjects from Treatment Two. For Treatment Two' 
the training effect as measured on GoUlfieUls was durable in School Thfee 
but not in School Four; 

Why training effects should persist in sofne schools and not in others was 
not apparent. There appeared to be no significant differences between 
scliools within each set: School One and School Two, and School Three and - 
School Four. For example, all were built at approximately the same time, all 
had similar educational facilities, all drew pupils from similar socio- 
. economic areas and provided what appeared to be similar educational 
programs. It was possible that after the training program was completed 
some schools provided experiences which complemented the original train- 
ing. Yelthe.lack of consistent patterns in the results marred this explanation. 
Only if) School Three were durability effects on the one treatment noted on 
both measuring instruments. School One achieved durability of training on 
one measure for Treatrhent One but not on the second measure. School Two 
with Treatment Two achieved durability on one measure but not on the 
second. Did the form of the test— visual versus verbal— influence the 
refiults? Obviously satisfactory explanations for the results gained were not 
evident in the information available to the investigator. Further research 
employing appropriate controls and measures would be necessary 'to tease 
out the particular factors accounting for the interaction between School and 
Treatment. ^ 

In addition to the significant interaction between Treatment and School, 
there were two significant main effects. One was Treatment and the second 
was Teacher. Because of the nature of the analysis, the Treatment by School 
interaction confounded the Treatment main-effect, and. interpretation of the 
Treatment effect must therefore be undertaken with ^caution',. As noted 
prcviou.sly when discussing the interaction concerned with the Element 
T^X^Answers, Puzzles and Working it 0///— main effect tests are con- 
founded with interaction sums of products. 
Treatment Ejfect 

Because the -treatment effect, as reported in the multivariate data, was not 
Significantly stronger than the interaction effect, and because support for the 
significant multivariate effect of Treatment,was only found in one univariate 
ana^ysis, it was considered more appropriate to accept the view that there 
were no statistical differences between the performance of the treatment 

\ •» " • ' 
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groups on the delayed ptost-testing measures. Therefore^ the training efft^cts 
noted at the conclusion of the training sessions were not seen as being 
durable. * * ^ 

' Other Effects 

The significant Teacher main effect on the^ multivariate analysis was sup- 
ported by a significant F statistic for the univariate analysis associated with 
the Goldfield measure. Differences between teachers were significant at the 
.001 level of probability. The contrast between Teacher One and Teacher 
. Three was significant . A similar significant difference between Teacher One 
• and Teacher Three' was identified in earlier analyses^ On those occasions two 
possible explanations for the difference were explored. Although no fim^ 
- conclusion was reached, consideration was given to the existence of initial 
ability differences between teacher groups prior to th$ commencement of 
trainin^^ and the possibility that teachers were not equivalent. in terms of 
teaching competence. Both were applicable in the present analysis /Both 
were plausible explanations. Further research^ however, would be necessary 
to resolve the. issue. 

Did the Performance of the Treatment Groups Differ significantly on 
the Transfer Tasks? 

The seventh question concerned thfe transfer effects of the training program. 
Oh i:]uestion one it was accepted that on four Problem Tasks the dbserved 
mean differences between treatment groups were statistically significant 
variations, rather than chance sampling fluctuations. But did the effects of 
the treatments provided only relate to tasks bearing a strong similarity to 
those undertaken in class, or did the effects also carry across to tasks* 
employing a different data form? The univariate F statistics for the Indian 
and Famine tasks indicated statistically significant differences in levels of 
performance between the treatment groups, thus suggesting that transfer of 
training did occur. However, the question concerning transfer could not be 
resolved by inspecting th^ univaHate analyses. Finn & Mattsson (1974) 
-warned that interpreting the' separate univariate results is likely to inflate 
statistical error rates dramatically. Moreover, where criterion measures have 
non-zero intercorrelations the univariate F statistibs are not independent of. 
one another. The performance of subjects on the measures Indians and 
Famine were. related as the*earlier discussion showed. Therefore, a mul- 
tivariate analysis, usjng the two verbal Problem Tasks as criterion measures 
was necessary. • ' . 
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The results of a multivariate analysis shovyed two significant effects upon 
performance. One was a treatment effect anci the other aleacher effect. The 
univariate F statistics for both Problem Tasks cpncerning the 'treatment 
effect, supported' the conclusion derived from thq» multivariate .analysis. 
The. sourc^e of tne difference for teacjjer effects was with the one 
measure — /ruiians( ^ *" """^ ^ . ' / 

. Treatment Effect « - , 

Etoth treatment contrasts, Treatifient One versus Treatment Three and 
Treatment Two versus Treatment Three, were significant pn both 
measures — Indians and Famine . Therefore, it was accepted that the benefits 
derived from the training sessions did transfer to Problem Tasks utilizi^a. 
different data form. 

Other Effects 

From the univariate analysis it was seen that the source of the teacher effect 
identified in the multivariate analysis was primarily located in the Indian 
test. On thai test both contrasts reached the critical / value in a two-tailed test 
of significance at the .05 level. The contrasts between Teachers One and 
Three and Teachers Two and Three were significant. Similar significant 
' differences between the teacher groups were found in other analyses using 
different measures. On those occasions when possible explanations for the 
relationships were explored, no firm conclusions were reached. The. same 
explanations are applicable here, namely, inequality between teacher groups 
prior to the commencement^ of training and variation in teacher effective- 
ness. 

Did the Experience of doing the Tests on one occasion significantly 
influence Performance on subsequent re-testing? 

In addition to the major questions of the current Research, there were two 
subordinate issues which were of interest. One concerned the influence of., 
the first administration of the tests upon performance at subsequent ad- 
ministrations. The second area of interest concerned the relationship bet- 
ween performance on the Problem Tasks and performance on tests measur- 
ing separate abilities of the problem-solving process. 

To examine the first issue .two analyses were undertaken. It will* be 
■ recalled fjrom the discussion on the design of the investigation that a control 
group, known as- Treatment Three, was formeil at the beginning of the 
project. Subjects in that' group received no sf^ial training on problem- 
solving. From that group half of the subjects were, both pre- and post-tested. 
The other half only comjU^j^d the Problem Tasks in the post-testing session. 
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3y comparing the -performance of the»c two, sub-groups on the posjt-te'st 
tasks, the degree to which a test-tal^ng experience influenced subsequent 
performance ct>uld be identified. The results of this analysis, indicated diat 
the multivariate F statistic was not significant. Support" for the multivariate* 
decision was seen in all univariate analyses. Any variation in performance at 
the post-testing session between those subjects pre-teisted compared to those 
not pre>tested was tWenSfore interpreted as due to chance alone. The pre^test 
experience on the Problem Tasks di^ not significantly influence lat%F perr 
formance- 

A second analysis using a different-set of data was carried out to examine, 
tlie same. issue. It will be recalled that half of the subjects from all three 
treatment groups were pre^-tested to check the equrvalence of the groups priot 
to training. Further information regardingjhe extent to which the test-taking 
activity w^s a leamin'g experience, was gained* by examining the perfor- 
mance of the pre- and post-tested groups on the Prbblem Tasks compared to 
the post-test only group on the same Tasks, Note that in this analysis some^ 
subjects had training sessions intervening between the pre- and pJbst- 
administration of the tests while others had engaged in training sessions prior 
to the testin^p session. It was therefore possible to, discover an interaction 
between pre- and po^^t-testing versus post-testing with treatment group. 
Thus, in the analysis, provision was made to identify such an interaction' 
should it have occurred. However^ a significant interaction did not'occur^ 
nor was ^there a significant difference between the pre-and jpost-test group 
and the post-test only group. This conclusion applied to all the univariiate 
analyses as well as the multivariate analysis. \ 

To what Extent was Performance on the Problem Tasks related to 
Performance on the Element Tests? 

In many projects examining the impact of training .upon problem-solving 
performance, the researchers utilized tests which measured Components of 
the enquiry process. Although performance across the\e separale tests was 
often sumened. the suitability of such instruments as measures of perfor- 
mance on the total enquiry task was questioned (see Chapter 4), As the 
present investigation used tests which measured elements or components of 
enqUjry together with measures reflecting^ more closely the total process, it 
provided an opportunity to examine the relationship between these two 
broad groups of tests.., ' . 

To explore the relationship between the two sets of tests in linear corhbina- 
tion the multivariate technique of canonical correlation wa^i employed 
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% * . (Cooley & l^ohnesi 1971). DarlinghDhT Weinberg & Walbcrg (1973) indi- 
cated that the technique was suitable for the profwsed purpose. * ' 
, When al! the variance on the'ProfcUerrt Tasks was considered, only 15'per , 
cent coul^Lbe pcedicted from all four factors from the prtdicior battery. It 

- . was cl^ar, therefore, that while there was a sJgnifK'ant canonical function 
. ' ; linking the two sets of measiuies, the majority of the variance associated with 

'the maj^r factor of each'battery waj» unique* to that battery. 

Two alternative interpretations <ran be placed upon the result of the 
canorfical analysis. First, the component tests were incomplete in their 
sampling of the abilities associated with the total process of enquiry . Perlteps 
some key abilities vin the process were not included in the test battJry. 
^ Secondly, irrespective of the number of component tests used, there is a 

difference of significance between a performance score on a task which 
requires marshalling, co-ordinayng and applying many skills, compared to a 
performance measure derived from test scores on a number of separate 
enquiry abilities. If this second conclusion were correct, then research which'' 
utilized only component skill tests to evaluate the success of an enquiry, 
training program placed serious restrictions upon the applicability of the 
findings regarding the suitability of the training program for influencing the 
.problem-solving performance of students. 

- \ . 

Summary 

Nin€ issues were advanced for investigation. Seven related to the.effccts of 
two training programs upon pfmorrnance of students on a number of criler- 
^ ion measures. These measureV were seen to fall into three categories. The 
first and most important group concerned the problem-solving tasks. The 
second group concerne'd performance on specific abilities involved in the 
r^-:. ^. ' enquiry process. The third group were multiple choice Social Studies tests. 

In an effort to, isolate the specific contribution of the treatments to 
performance, an experimental design was adopted which allowed effects of 
teacher, school and dass to -fee^Cfparated. This gave an opportunity .to 
examine the way these factors influenced performance. Such observations, 
however, were seen as providing insights into areas requiring further re- 
search rather than being of major concern. 
Teacher Ejfect 

Sirgnificant teacher effects were noted on five of the criterion measures. All 
tests concerned were measuring elements.of the enquiry process — Answers, 
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Pilzzfcs. Wiprkinfi it Out. H logins i\i*o and Hia^ins Four, In all but one 
instance, the peTlV)rn)ancc t>f the subjects wofJving with Teachers One and - 
'I wi> were significantly ^better than the Subjects woj-kin^with Teacher Three. 
The exceplioij was the Workinj^ it Out tesj where x>nly the Teacher One group 

pcrt'oniieiJ belter than the Teacher Threi* group. 1 

Firm u\>nclusion as to why such differences existed could not be cstab- 
lished. 'liie teacher group were initially significantly different from one 
another oni^ieasures of general ability and vocabulary. Differences between 
i^roups on those measures favoured the groups of Teachers One and Twl) 
compared Jo the ^^eacher Three group. Nevertheless, similar differences 
between the teacher groups did not appear on all criterion measures. If one 
teache/group wa,s qualitatively different to the otfier groups, why was t^hat 
diffen;nce not reflected on all-criterion measures? , It seemed possible that 
some teachers were m4>rc effective than others in teaching certain cognitive 
Masks. From the transcripts of three tapes lessons pive'n by each teachc^i^-k^ 
treatment groups t>ne and twti, it was found that all teachers f^ythfully t 
followed the planned lesst>ns. but it was also observed that the ^eachfftg style \ 
of the three experitiiental teachers varied:' Was it possible that some styles 
were more apprt^priate for the teaching of'certain skills? ^ 

St/fo<}/ Effect 

School effects were noted on four criterion measures < The tests concerned 
y^cvQ Answers. Wt^rkin^ Jt Out ^ Higfiins Faur and Social Studies TeSt^of 
Cnniprehensi{}n ^ On each occasion where school effects were noted the 
contrast between the performance of School Three and School Four waif 
significant^ On one occasion the c<>ntrast between School Ohe and School 
Two was alst> fi>und to be significant. 

In terms of general ability and vocabulary S4;/[>res^ the schools within each 
t^f these two sets did not vary significantly from one another. On dimensioijs 
*>f school facilities, school program and socio-economic background of 
parents, there was little variaticin, hxplanations for the identified differences 
on the criterion measures were not apparent, 7hc school contrast where 
differences might have been expected", Schtiol Five versus School Six, did 
not prove significaiit on any criterion measure. School Six, drew from a 
slightly lower socio-ecc>nomic group, had a hi^er mrgrant population than 
any other schoi>l. anti performed significantly lower on the general ability 
and vocabulary measures than SchiH>l Five, Yet School Six did not perform 
significantly differently from SchooTFiye on any criterion measurii^. ^ 
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'Interacj^n Effect ■ " { 

Two interactions w€re noted. In one instancefthe intei^ction was betw^n 
Treatment and Teacher and in another between Treatment and Sphocrl. Tw 
^fifst set of interactions was on the Working ieX^nffTest aad the second set oriw 
-I^Goldfields and Poverty measures. Problem Tasks administered at the 
^(ielayed pest-testing session. For those particular criWrjon measures the 
" reAults suggested that where treatments influenced behaviour, the benefits 
were not equally distributed between teacher groups nor between schools. 
Why the results of the treatmenfs should need to be qualified in these ways,^ 
was not clear. * " I 

T reatment Effect 

The major intept of the project was to investigate the impact^of two forms of 
problem-solving experience. To assist in this examiipation seven questions 
were proposed which related the expected benefits of the training programs 
to performance on a series of measures. Of the seven null hypotheses * 
involved, four were rejected. Statistically significant differences^werg ac- . 
cepted between the performance of treatment groups on the Problplfn Tasks, 
the Concept Tests^ the transfer tasks, and with certain reservations, the 
Element Testsv Observed differences between treatment groups on the 
Higgins Tests, the ACER Social Studies Tests, and !he delayed post-test 
Problem Tasks vfere found to be due to cbance. For each of these sets of 
measures the null hypotheses were not rejected. <Oiscussion of the educa- 
tional significance of the.se inferences made at a statjstieal level is presented 
in the next chapter. , 
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8. Dfefcussion of Treatment Refeults , 



Although research- has indicated that primary school children have consider- 
able diffiQulty in engaging in the enquiry process as a totality, enquiry has 
remained an ijTiportant objective in modem Social Studies curricula. In an 
earlier, chapter, the Pascual-Leone view of intellectual development w^s 
discussed, highlighting the constraints impinging upon cognitive perfor- 
mance. A teaching approach which could prove beneficial ill introducing the 
student to. the enquiry process was also identif^d. ^ - 

Basically, the constraints upon intellectual performance are three in 
number: limited available- M-'space of cognitive processing space; a ten- 
dency for some children to seize upon perceptually salient features in the 
data or a reluctance, on their part, to consider all the information providedr' 
and lack of appropriate mental schemes — executive, figurative and opera- 
tive. The training pro^i^m adopted aimed at enhancing the schemes a child 
had while at the same time giving him strategies or procedures which, when 
used, would help to circum^Rit the other factors inhibiting his problem- 
solving performance. This program, entitled Treatment One, required the 
teacher to play the role of instructor. The teacher provided the students with 
information appropriate to the'tasks and saw that- they used it. 

A second program (Treatment Two) was also developed. It contrasted 
with Treatment One in that the teacher did not provide direct instruction. The 
same problems were .considered by both" groups, but in'Treatment Two the 
teacher gave no directions as to what was expected of" the subjects, nor did 
she assist the subjects to develop appropriate mental schemes associated 
with problem-solving^ Rather the students were expected to resolve for 
themselves the best method of approach and to identify the knowledge and 
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skills required. The teacher acted as chuirinan tor the ensuin^i discussion. 
The overall approach in Treatment Two was apparently much closer to 
Piagct's view of what* a teacher's r»>Ie sh(»Lil<i-hc as ;he teacher jieither 
explained' nor demonstrated an appropriate course of action. 

While there were differenc<^s between Trjgjitments One and I' wo, there 
were als<> similarities. Subjects in both ^)up5; tackled the same problems. 
The initial phase of the enquiry was also treated identically withj|>6th groups. 
Children were instructed jo list infomiation from the photograph, to group 
items that shared^common attributes, and to provide a label for each group 
thut reflcclvd the contents of the group. A number tif S(x:ial Studies prog- 
rams^described'lhis type of activity as a conceptftxpftiafton .phase of a..s^K.ial 
study** (Taba <v i//.. 1 97 I ; Queensland, hducalion IX^parmient, 1972; Vic- 
toria, hducaiion Department, 1974)^ Through such activity the subjects 
became' aware t>f i^nd strengthened the- figurative schemes assi^ated with 
the given data arfd problem. Furthermore, the strategy reduced the possibil- 
ity that sonx: childre/i would seize up^>n only the perceptually salient features 
or consider t»nly a very limited amount of information because to do more 
required greater mehtal effort. 

Hbw Successful was Treatment Ohe compared with 
Treatment Two? \ 

Children in Treatment One were expected tt> out-perf\>rm children in Treat- 
ment Two. With treatment One, appropriate problem-solving responses 
were detailed and instruction was given in a number of key skills. Similar 
assi.stance was not provided in Treatment Two. Ctinscquently , the superior- 
ity of Treatment One over Treatment Twt> was expected to be reflected in 
perfonnance on the Problem Tasks and some of the tests measuring compo- 
nents of the enquiry process. This scctit»n explores whether the expected 
relationship between Treatment One and Treatment T wo eventuated. 

Returning to tho.se measures where significant treatment effects vwcre 
noted. It can be .seen from tables reporting estimates of effects thatrTreatment 
One made a'nu>re powerful impact upon performance t-han I reatment Two. 
(See Appendix.) For convenience, the relevant statistics between Treat- 
ments One and Two are represented in Table 8. 



* TABLE 8 

Estimat** of Treatment Effects in Standard Deviation Units 



Problem Tasks 
Poverty City Indians Famine 




Concept Tests 
Poverty City 



Treatment t 
Treatment 2 



0.80 dt8Z 0.83 0.90 
0.44 0.39^ — 0,40 0.30 



0.70 0.66 
0.31 0.35 



The estimates of treatment effects in standard deviation units for Treatment 
One were approximately twice those for Treatment Two on all Problem 
Tasks and Concept Tests. In most cases, when compared to the contro^ 
group^ the gains of Treatment One were twice as great as the gains of 
Treatment Two. For the Problem Tasks t^iesc results agreed with the predic- 
tions noted-in Chapter 6. However, significant differences in^rformance 
on the Concept Tests between Treatment One subjects and Treatment Two 
subjects were not expected. 

• The training programs of Treatments One and Two shared some features 
(sec Table 2). It was one of these shared attributes — the listing, grouping and 
labelling of information — that was expected to influence performance on the 
Concept Tests. Because the skills needed to improve performance on the 
Concept Tests were seen to be equally ncpresented in the training programs 
of both treatment groups, any variation^between the performance of Treat- 
ments One and Two on the Concept Tests w^H^gx pcc ted to be due to sampling 
fluctuations. However, the magnitude of the differences in estimated effects 
between the two programs suggested otherwise, in an attempt to qficplain this 
occurrence the training programs were re-examined. T\\\i^ past}hoc analysi^ 
indicated that in addition to the listing, grouping and labelling SctivitieflH 
there were other opportunities given.in the programs which could have led to 
the refinement of figurative schemes, Thtse opportunities, however*, were 
not identical for both treatment groups. For example, with the problem 
assixriated with the photograph showing girls at a well in an Indian village^ 
*Do these girls live in pi>ver^?\ Trealm^m Two subjects proceeded to 
discuss the problem without teacher intervention. For Treatment One, the 
task was segmented into sub-tasks by the teacher- Subjects were encouraged- 
to clarify the nature of the problem and to find as much cvideijce as possible 
to support aliemative solutions. Such a procedure could have given an v 
advantage to the Treatment One group, thus explaining the magnitude of 
estimated treatment effects existing between the two experimental prog- 
rams. 
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why Nvas the Training SuccessfuJ? 

Highly significant differences between the mean perfonnances of the treat- 
ment groups were found on the four Problem Task measures. As the mean 
performances of subjects in the two training groups were significantly better 
than the mean performance of tlje control, it was assumed that the former set 
ofjiubjects were utilizing the limited M-space available to them in ajmore 
efficient 'manner^ than their classmates in the control group. 

It will be recalled that in the theoretical model proposed by Pascual- 
Leone, size of M-spacc was seen as a miajor determinant in problem-splving 
performance (see Chapter 3). M-space wiwrdefined as the maximu;n number 
of menial scherhes (mental b^yeprirttrfwhich 'represent experience) that can 
. .be co-ordinated at any one .time. The size of^this information processing 
capacity was not amenabjle .to training. M-space is largely hereditarily" 
determined and grows As a function of age. It was argued, however, that it is 
possible to use" the available M-space more efficien(ly by improving, de- 
veloping and altering appropriate mental sth^es. Three types of schemes 
were noted: figWative, operative and execirHve. Figurative schemes are the 
tntemaf representations of items' of inforhiation with which a subject is 
familiar, or of perceptual configurations which he can recognize . Operative 
schemes are the internal representations of functions, »which can be applied 
to one set of figurative schemes in order to generate a new set. Executive 
schemes are the intetnal representations of procedures which can be applied^ 
in particular situations in order to reach particular objectives. As such, they 
are to a large extent responsible for determining what figurative and opera- 
tive schemes a subject activates-in any particalar situation (Case, \91Aa). 

programs aimed at establishing and enhancing all ihre^ types of 
schemes. ^ . ' ' 

There was one further possible explanation for the more efficient use of 
*M-space and., that related to the strategies introduced in the training 
sessions— the listing, grouping and labelling of information gathered from^ 
the' photographs. Such a systematic procedure may have assisted the field- 
dependent sulyects to avoid the salient but irrelevant cues in the data. These 
subjects would then be filling their limited processing space with appropriate 
rather than .irrelevant information, thus permitting better problem-solving 
performances. , ~ - 

The alternalfv'e explanations for the significant performarrce differences 
between the treatment groups on the Problem Task^ are examined below. To 
assist in this exploration, reference is made to the Concept Tests arid Element 



Tcsts—FuuJing Answers, Puzzies, Working ' it ^dut and the two Hig^ins 
Inference Tests. The Concept Tests were seen as measures of figurative 
schemes, whereas the Element Tests named were seen primarily as measures 
of operative schemes associated with Jhe problem-solving process. 

It will be remembered fr<^ the discussion in Chapter 3 that figurative, 
operative and execufive aspects of knowing are integral to solving any given 
problem. In real situations figurative, operative and executive knowing 
never occur in isolation. The problem-solver, to be successful, must have 
information concerning the content of the problem, the skills to operate upon 
this information and a view of what he is trying to achieve. However, tasks 
can require different porticSns of these knowledge components. While suc- 
cess ir?problem-solving on one task may largely depend upon the availability 
of appropriate figurative schemes, fop^nother task the presence of suitable 
operative schemes may be more cruciaL The Concept Tests used ,in the 
present investigation were seen primarily as measures of figurative schemes 
because they aimed at identifying the attributes of the mental images.a child 
associated with 'poverty' and *city Finding Answers, Puzzles and Working 
it Our WQTC considered to be primarily measures of operative schemes 
because they focused upon the ability of the child to operate upon given 
information, either to generate possible solutions to. a problem, to find 
evidence to support answer?, or to establish an appropriate solution: 

If we assume that the Concept Tests and the Element Tests listed above 
were respectively measures of figurative and operative schemes, it then 
becomes possible to sort out the contribution made by enhanced operative, 
figurative or executive schemes to success on the Problem Tasks, If the 
success achieved by the two special treatment groups on the major criterion 
measures (the four Problem, Tasks) were to be attributable to improved 
figurative and op<5rative schemes, significant performance differences bet- 
ween these groups and the control would be expected on the Concept and 
Element Tests, Otherwise success on the Problem Tasks would have to be 
attributed to inriproved executive schemes, Thfese possibilities are considered 
in the following discussion. 

Improved Operative Schemes? . 

Only in Treatment One did subjects receive detailed instruction related to 
particular operative schemes. Attention was giyen to creating alternative 
answers to given ^problems, ^to gathering evidence to support alternative 
solutions, to manipulating e^yidence to reach a decision regarding a given 

problem, and to inferring information from details presented in photographs. 

■i * 
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However, Ihe subjects in Trcatrtienl Two did have the opportunity to develop 
such schemes on their own initiative us they, like the subjects in^ Treatment 
Pne, discussed problems where* these mental abilities were applicable. 

From the multivariate analysis of performance on the three rpeusli res — 
Answers, Puzzles and Workmg it Om/— the null hypothesis expressing the 
lack of significant differences in performance between the treatment groups 
was rejected. This was done afteracknowledging the existence of a signific- 
ant interaction between teacher and treatment. Such, an interaction, con- 
, founded 'the treatment effect but because .the latter wasi statistically so 
Vsignificant the difference in mean scores between treatment groups was not 
seen as a chance fluctuation in the .sample. This result, at least initially, 
suggested that a source of the significant treatment effect as measured by the 
Problem Tasks was attributable to improved operative schemes-. However, 
^ closer inspection revealed that the significant difference bet\yeen treatments 
was present in only one of the three Ainivariate analyses^ Of the. three 
measures, only Working It Out was associated with a significant treatment . 
effect. But once again. there was a confounding influence as the treatment by 
teacher interactk>n was statistically significant. If the differences between 
the performances of treatment groups on the Problem Tasks was to be ^ 
mtributed to improved operative schemes, the improvement had to be 
limited ,te the abilities' associated with data manipulation. Differences in 
1 ^ performance gbetwedn the treatment groups on /4/i:.mvrA-, /'"zz/e^.y, and the 
Higgins Inference Tests were not significant. 

^ The view that the improvements in problem-solving performance arose- 
from a refined operative scherhe, however, was not satisfactory. If the 
establishment and enhancement of a particular operative scheme was the . 
prime source of improved performance on a set of Problem Tasks then that 
source might reasonably be expected to apply equally weff to explaining the 
success of both training* programs. Previously it was noted thai th'e perfor- 
mance <>f subjects in Treatment Two on' the Problem Tasks, like those 
children in Treatment One, was significantly better than that of the subjects 
in the control group. However, Treatment Two subjects did not perform 
significantly differently from the coptrol group on the Working it Out Test, 
The success of Treatment Two on the Problem Yasks therefore, could not be 
linked with an improved operative .scheme. Consequently, the possibility ' 
that success on the Problem Tasks wds due to an improved operative scheme 
was viewed wjth some scepticism. ; 




Improved FiKurtitive Schemes? * 

With Ihc Concept Tests, Pttverty antl CV/v, the liiean scores of biJth tfainipg 
^ grt>ups wore signif icantly better than the cdntr<>J, On the Concept Tests also, 
th*f niagnitucle of the achievement differences between Treat me ntii One and 
Three, and Treatments Two and Three, were similar to the siz^of the 
treatment effects between the same groups of subjects on the Problem Tasks. 
This was seen in iPable 8. To the extent therefore that the Poverty and City 
tests measured figurative schemes, the explanation that the observed mean 
diffcrenyes between treatment grt>iips an the Problem Tasks was due to 
improved figurative schenies seemed plausible. With further analysis,, how- 
ever, this explanation lacked credibility, 

C)f the four Problem Tasks, two* involved figurative schemes which were 
tliscussed in the training programs. The figurative schemes underlying the 
problems liulinns and Famine wVre not discussed in class It therefore 
followed that, if the aspect of training accounting for improved problem- 
solving performance was the attention given to figurative schemes, it would 
be discerned by comparing the performance of the treatment groups on the 
two sets of Probleni Tasks^P^n-trn- and CV/v, and Indians and Famine, If 
figurative scheme improvement was the key factor in problem-solving 
achievement, the data in the study had to match two criteria. First, Treatment 
groups One and Two had to perform signiflc'antly boXXcr an Poverty andC/Vv 
than the control. Secondly, significant differences between the three ex- 
perimental groups on Xhc Indians ixnd Famine sha\i\<\ not exist. The results 
presented in the previous chapter indicated that the first requirement was met 
but not the second. Both were necessary if the differences in problem- 
solving performance were to be attributable to improved figurative-schemes. 

Further supptirt for the dismissal of the view that .superior performance of 
Treatment One and Two on the Problem Tasks was due to better figurative, 
and operative schemes was seen in the canonical analysis. While there wits a 
signil«icant relalionship between performance on some 'of the enquiry com- 
ponent measures — both figurative and operative aspects— and performance 
on the Problem Tasks, the relationship was described as moderate. Of the 
variance identified between the Ji>ur Problem Tasks, only 15 pef cent could 
be ^predicted from all four factors identified from the predictor battery, the 
enquiry component measures. The vieiv that improved figurative schemes or 
improved operative schemes accounted for improved performance qn the 
Problem Tasks se'emed unsatisfactory. 
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Improved Executive Schemes? 

The third major explanation for the observed treatment results concerned the 
development 6t appropriate executive schemes. Case ( I972«) used the term 
executive scheme/ to encompass both what the 'Student saw as task instruc-* 
tions and the nature of the problem task as a whole. In the present investiga- 
tion it^wus'assumed that, where a child had a clear viewj^f what was expected 
of him in any task, he made more (efficient use of his cognitive processing 
space. The competing but irrelevant schemes he may have ccjnsidefed, if he 
was'unsurc of what the task required, were not alerted. Thus the M-space 
that otherwise might have been occupied with Irrelevant mental schemes was 
available to consider other possible answers and additional pertinent infor- 
mation. Because of this more intensive use, 1n terms of the given task, of 
available M^space, more sophisticated responses were made. In the ter- 
minology of Flavell & Wohwill (1969), through the provision of the special 
training, the performance of the students was brought closer to their true 
'level of competence. 

Of the explanations considered in explaining the success of the training 
program, the one concerned with betttr executive schemes appeared the 
most plausible. The variation in thef magnitude of the treatment effects^ 
between the training groups could be related to the degree of explication in 
the instructions provided. For Treatment One, the teacher told the subjects 
the features of good answers and constantly urged them to include such 
features in their responses: clarification of the problem, consideration of 
alternative answers, collection of evidence and decision-rnaking in terms of 
evidence gathered. For Treatment Two no such aid was provided, although 
the subjects had the opportunity to argue out their solution with their peers. 
In such discussions they were clarifying their own views as to what might be 
expected. If members of Treatment Two were to defend their decisions 
successfully against the arguments of the iV classmates, they had to consider 
all the information provided and to weigh up their solution against alterna- 
tive explanations.^ Treatment Two subjects were setting up their own plan of 
action fo^ handling Problem Tasks. Because the teacher did not specifically 
cdmnlent upon the adequacy of their procedures an elembnt of doubt may 
have still existed, thus permitting the intrusion of less efficient' strategies 
than those employed in Treatment One. Unlikelhe Treatrnent One activities, 
the success of the Treatment Two experience relied to a large extent upon the 
ability of the group members to debate the problems posed. Observations 
made by the experimental teachers suggested that, particularly in the early 
training sessions, the children involyed had difficulty in considering the 
i^fiewiKjints of others and this lirnited debatfe. . 
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keduclng Field -Dependence 

One further possiblt explanution tor the tFeaF»iicnt effects should be noted. \\ 
was pi>intedMf>ul in earlier chapters that some children fail t<i use all available 
M-spacc either because they pay attention only to the perceptually salient 
features of the data and thus ignore a mass of other information that could be 
used, or because they are not stimulated by the task and therefore do not 
make the mental effort required to utilize all the M-space they have at their 
disposal. Such children are labelled field-dependent. The strategy of sys- 
tematically scanning the given data in ordeY to list, to group, and to label 
information was .seen as a means (if circumventing the disability suffentod by 
field-dependent children. The use of this strategy could have been the basis 
ft»r the improved problem-solving performance of the training groups. 
Unfortunately, the results did nt)t suppo.rt the explanation. As both Treat- 
ment One and Treatment Two were introduced to the same procedure, it 
would follow that, if the improved performance were due to the reduction^f 
the constricting influence of field-dependency, then both treatrnen,t groups 
would have benefited equally and thus performed equally well on the 
Problem Tasks. As already indicated, this pattern in the results did not occur. 

Saami's (1973) research suggested that the construct of field-dependence 
was irrelevant for complex problem-solving tasks, although she conceded 
field-dependence might have a role in determining performance where 
problems were more perceptually bound. In particular, Saarni noted that 
within each Piagetian cognitive level field- independence did not affect the 
compfex multi-step, problem-solving perforrhance on the productive think- 
ing problems used by Wardrop<va/, (1969) and Olton &CrutchfieId (1969). 
Yet Suchman ( 1 96 1 ) observed perceptual biases in the search patterns of 
grade four students when presented with short motion films-of simpte 
physics (demonstrations. ■ 

In the present investigation, two of the Problem Tasks shared at least a 
superficial similarity to those used in the Produc tive Thinking Program in 
that they utilized verbal materials. The remaining two Tasks'^lised photo- 
graphs. If Saarni 's contentions regarding the relevance of field-dependence 
to prQblbm-solving were correct, and, if the success of the training program 
in the present investigation were to be attributable to the assistance giv^Sto 
field-dependertt subjects to adopt systematic scanning strategies, there 
should have beep a difference in performance patterns between treatment 
groups on the verbal and visual Problem Tasks. Significant differences in 
student performance on the visual tasks would have been expected between 
Treatments One and Two, and Treatment Three as no assistance was given to 

I i ?> 

128 



the latter group to overcome field-dependency constraints. Similar differ- 
ences would not have been expected on the verbal problems because of 
Saami's finding that fteldrdependency was irrc^levant for such tasks. Such a 
pattern in the results did not emerge. There were significant differences in 
performance between treatments on all ProMem Tasks irrespective of 
whether they used verbal or visual material. 

A further reason for not attributing the significant improvement in 
problem-solving performance to the training program's strategy for desen- 
sitizing field-dependency was the lack of a strong relationship between. 
. performance on the Problem Tasks and the Group Embedded Figures Test , a 
measure, of field-dependence. While two of the correlation coNcfficients 
appeared to be statistically significant, the relationship they reflected was 
only modest (0.5 and 0. 15)* . It was of interest to note that both significant 
relationships related to the verbal tasks rather than the visual tasks. This 
result was not consistent wifli the Saarpi (1973)r conclusions. 

In summary, of the various attributes built into the training program, the 
most plausible fis an explanation for the treatment effects noted on. the 
Problem Tasks appeared to be the identification or clarification of those 
executive schemes associated with the enquiry p|xx;ess^t was unlikely diat 
improvement in figurative or operative schemes contributed in any major 
way to the success noted. Nor could the training effects be linked to aid given 
to field -dependent subjects. 

Previous Research 

No previous research in Social Studies enquiry training appeared to attribute 
problem-solving success to improved executive schemes, although 
Suchman (1 961 ), Wardrop et aL ( 1 969) and Robinson et ai ( 1 972) saw such 
schemes as important contributors to performance. Suchman (1961). noted 
that it was the strangeness pf the given tasks which oaused the most diffi- 
culty. Early observations with Reproductive Thinking Program convinced 
the authors that attention had to be -given to, what were termed 'master 
thinking skills*. Such skills were those associated with the deployment and 
co-ordination of a variety of enquiry abilities (Covington, n.d.). Yet, despite 
such observation^, the major measurement thrust was in evaluating perfor- 
mance on separate skills. Attention^ in the main, was not given to the ability 

*This test of significance assumed a simple random sampJe, which was not 
employed. Significance would clearly disapF>car for the latter correlation coefficient 
if a correction were made for the design effect of the two stage sampling procedures 
used, while the former cOirel at ion would then be of borderline significance at best. 
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of the child to rotate and co-ordinate a number of complex skills together in 
solving problems (Anderson, ^965; Butts & Jones, 1966; Hunkins & Shap> 
iro. 1 967; Olton^ & Crutchfield. 1 969; Walten et al, . 1 969; Robinson et al. , 
1972; Case & Fry, 1974; Higgins. 1974; Oj^apn & Campbell, 1974). 
Outside the context of enquiry trmnihg, however, Kohnstamm (1970) • 
claimed significant improvement in the performance;^ of flve-year-old chil- 
dren on a Piagetian class inclusion problem, because each child was given a 
detailed explanation of the task requirements. ' 

Was There a Transfer of Training to Diffei"ent Tasks? 

• 

Two of the problems given in the post-testing session were viewed as 
transfer tasks. Like those problems considered in training.sessions. * Where 
did the Indians obtain their horses?* and *How can the shortage of food in 
India be overcome?*, they were Social Studies-type problems which re- 
quired the subjects to clarify the nature of the pix>blem. suggest possible 
answers, collect evidence to support each possible answer uul tlien consider 
this information to reach a decision. But neither of thesSP tWo questions 
utilized information presented in photographic fortnTBoth were based upon 
data presented in verbal passages. Thus, subjects had to transfer those 
understandings or schemes developed in tinning sessions to new situsttions 
embedded in a data form which was different from that originally considered 
in class. Were the subjects successful* in fnaking the transfer? The results 
reported in .the previous chapter indicated 'that they we^. Training on 
photographs was generalizable to verbal material. 

The degree to which skills learned in One context transfer to another and 
the extent to which suqh skills are durable over time are two import^t 
criteria in assessing the contribution of a training pfogram (Piaget, 1964; 
Inhelder & Sinclair, 1969; Snow, 1974). Social Studies curricula assume 
that abilities developed through the study of a particular issue will not be . 
confined to that issiie but that the child will be able to use skills to solve other 
problems. A few studies exploring the^impact of enquiry training claimed-^ 
signtficaht transfer effects (Anderson, 1965; Olton & Crutchfield, 1969; 
Robinson et al., 1972). The present study joined this grbup. Previous 
research, however, showed that particular enquiry skills or operative 
schemes transferred to new situations. Results of the present investigation 
suggested that subjects were able to transfer their overview of the enquiry 
process to new problems. That is, S:Ubjects were^able to apply executive 
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sembittnce to the uctivitfes used in the truining sessions. While it was true 
that the. transfer ta$ks used were closer to ihe 'measure of take' end of the, 
evaluation dimension identified by R(H>inson et at. (1972), ihey were still 
'transfer tasks. Covington (n'd.) argued that where a task called for" the 
application of thinking skills in topics with which the student had had little or 
no previous acquaintance, it was legitimate to view it as a transfer task. The 
, criticism of Trcffinger & Ripple applied equally to the present investigation 
because the transfer tasks bore some similarity to the problems used in 
training sessions. On the other har\d the tasks where sufficiently different to 
be viewed as true transfer situations. Sinfiilarities and differences between 
training and testing tasks were noted above. 

Significant statistical differences between treatment groups were not 
found by Treffingcr & Ripple on transfer tasks. While claiming the tests 
>verc valid ones, Treffmger Ripple acknowledged that the tasks were 
severe and rigorous measures of transfer. Performance on an Arirhmefic 
Problem Solving Test and an Arithmetic Puzzles Test, for example, seemed 
very remote from ihe experiences provided by the Productive Thinking 
Program, the basis of the training. Success with such remote transfer tasks 
would giVe course designers considerable confidence about the adequacy of 
their program yet, unless daims were being made about the relevance of the 
program across subject areas, such rigor was unnecessary. Indeed, such 
harsh measures could be insensitive lo some facets of transfer that did occur. 
This would suggest that a variety of measures ranging across the transfer 
dimensions nominated by Robinson et al. (1972) and Snow (1974) need to 
be applied in any training study if errors of interpretation are to be avoided. 

While claiming that the Problem^T4sks, Indians arid Famine, were 
genuine transfef tasks, one -reservatlBn in interpreting the large level of 
statistical significance gained in the preselit research should be noted. 
Circumstances dicated that the two transfer tasks, plus the other two prob- 
lems, were administered at the same testing session. A characteristic of 
strong measures of transfer, as discussed by Robinson er^i/. (1972), was that 
no cue should be given to the student to apply a method of problem-solving 
that had been taught. While In practice it may be difficult to hoodwink the 
student, it was true that there were strong cues present in the testing situation 
of the present investigation. Ideally, it would have been better to have 
separated the two sub-sets of Problem Tasks and had them administered by 
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different interviewers, thus giving u stronger indication of transfer. Or 
perhaps (among yet other uhernatives) to have the regular classroom teacher 
give the transfer tests. 

Was the Training Success Durable? 

At a re-testing on Problem Tasks some eight weeks after the post-testing 
session, the observed differences between treatment group means were not- 
statistically significant. The treatment effects originally identified at the 
post-testing session had dissipated. When presenting this result in the previ- 
ous chapter, it was noted that the multivariate statistic for treatment effect 
was significant. However, this ^sult was confounded by a significant 
interaction between treatment and school. In addition, the univariate 
analysis indicated that treatment effects were only significant on one out of 
four measures. Therefore, in general, the gains in performance arising from 
the special training experiences were not seen as lasting. 

The interaction effects between treatment and school, suggesting durabil- 
ity of training in some schools, was confusing. It was possible that the 
activities offered in some schools, after thevompletion of the experinriental 
program, complemented what had been previously done in the training 
sessions. Indeed, some class teachers expressed interest in the training 
programs and were shown lesson plans at the completion of the post-testing 
program. However, it was more likely that such interest would have been 
reflected in a class by treatment' interaction rather than a school by treatment 
one. Furthermore, there appeared to be no satisfactory explanation for 
durability of performance with one treatment group rather than the other, 
particularly as it was the weaker treatment. Treatment Two, which had the* 
better survival record. It seamed unlikely that ^e experiences provided 
within a school would complement one treatment group witHout at the same 
time reinforcing the other. Was it possible that differences in the attitudes of 
subjects towards the enquiry process were engendered . by tKe different 
training programs? Did Treatment Two, the more open discussion situation, 
develop a better attitude within the children towards the enquiry process and 
thus aid the durability of the experiences? The evidence was too flimsy to 
even hazard a guess. Further research is necessary. 

While the lack of durability of treatment effiects was disappointing, it was 
perhaps unrealistic to expect anything else. The /training provided was 
narrow in scope,, being restricted to problems set in the context of Social 
Studies photographs. Moreover, the duration'of the experience was rela- 
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lively short. Although much longer Chan ihc hour of inNtruction time Which 
Snow (1974) asserted as the time resource most frequently alJtKuted in 
experiments, ii was short co'nsidering the complcXtly, and multiplicity of 
behaviours the program was expected to influence. With more time, with a 
program using a greater diversity of materials and variety of activities, and^ 
with the underlying operative schemes being employed in other areas of the 
curriculum, it seemed reasonable to expect that gains m>ted on the pi>st- 
testing sessions would become durabl/e. Indeed, in such circumstances H 
would not be unexpected to fmd even greater improvement in pcrfonffance. 



Few of the studies training children in enquiry concerned themselvesywitb 
the durability of the identiHed treatment effects. Of ihasc that did. a numBcr 
reported treatment effects persisting weeks after the completion of training 
(Elsmere, 1963; Olton & Crutchfield, 1969; Scott, 1973). Olton <Sc Crutch- 
field reported the presence of training effects more than six months after 
training had finished. Even more incredible was Scott's finding that some 
aspects of the initial success achieved by a training pmgratn persisted some 
.six years later. These results were in marked contrast to those of the present 
investigation. Yet on reflection, it will be recalled that the program provided 
>^ the Olton & Crutchfield study had more variety in its activities, and the 
lime devoted to its consideration was more than double that given in Ihe 
pApsent study. The Scott program used the enquiry strategy conceived by 
Suchman (1961 ). Students were exposed to this program over two or three 
years. With both Blatt & Kohlberg ( 1973) and Elsmeie ( 1963) 12 weeks of 
training was provided. Where shorter periods of training were given, at the 
time of retesting. the training effects originally noted had dissipated (Bred- 
derman, 1973). 

Why was there a Lack of Improvement on some of the 
Component Measures of the Enquiry Process? 

special attention was gWen in the training program of Treatment One to the 
development of a number of skills underlying successful problem-solving. 
These mental schemes included: making inferences from events portrayed- in 
photographs, creating numerous solutions to given problems and searching 
photographs for evidence to justify a given answer. Despite the special 
attention, the performance of the treatment group was not seen as differing 
significantly on measures evaluating these abilities from that group of 
subjects ^ho received no training. Did the program fail? Were there alterna- 
tive explanations for the lack of significant differences between the training 
group and the control on component measures of enquiry? 
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Rmhcr than seeing weakness in a training pmg^im, Wurdropc/a/. 
in their Htudy, hnked the failure of some tests to differentiate between 
treatment apd control groups to the instrumentsf themselves. The offending 
tests were Ntructurcd to elicit a large number of rather short, discrete 
reKp«>nses on relatively uncomplicated tasks. Wardrop tt a/, claimed that 
these tasks did not reflect the intent of the program*. What was learned in 
traming was only marginally relevant to performance on these brief prob* 
lems. Attributing the absence of observable performance differences bie- 
t^een trained and non-trained groups of subjects to deficiencies in test 
instruments did not seem appn>pri ate in the present study. True, some of the 
tests used assevsed the child's ability to produce a« large number'of a 
particular type of response. True, the tests aimed to examine the child's 
achievement on .stecific elements of the complex enquiry process. But it was 
the specific intcnrit>n of the program to enhance these particular abilities. 
The component tests were included to help identify the factors contributing 
f to treatment effects observed <m the complex Problem Tasks. 

The component tests had shown in trials that they were capable of 
registering performance gains. Adults to whom the tests were administered 
in the developmental phase scored considerably better than grade six stu- 
dents. Unlike most individuals in the Jenkinson & Lampard (1959) study, 
the subjects of the present investigation were not at the ceiling of the test 
scale prior to the commencement of training. Furthcrmocp, the trials showed 
that the component test had mcxJerately high levels of internal consistency 
and could be scored reliably. This information was leported in Chapter 6. It 
therefore seemed inappropriate to attribute the failure of tj|e component tests 
to discriminate between training and non-training groups to deficiencies in 
the test instruments. 

An alternative explanation for the lack of treatment impact centred on the 
perfomuiMp levels of children prior to training. Perhaps most children at 
grade siit level already had mastery of the component skills of problem- 
solving being measured by the Problem Tests. Instruction, therefore, would 
have been irrelevant as training could not have significantly changed pet- 
formance. - ' 

A number'of studies have identified that many children in the upper levels 
of the primary school do have many of the component skills associated with 
problem -sol V i ng (Aliinder, 1969; Wardrop era/., 1969;Jurd. 1973; Wicks, 
1974). For example. Wicks* research indipated that seven-year-old children 
were able to genei'ate alternative^, solutions to Social Studies problems. 
Earlier. Al lender noted thattrhildrennn Grades four, five and six were able to 
sense problems, identify the nature of each problem and search for informa- 
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lit»n u» uiJ in dec isinii making!: Yet 4»rher reseiirLherN huve draw n iiticniH>ii hi 
the intthility ot pnmarv sch«K>l children ti> einplt>y these same skdis L«>vell 
). I>uckworlh ( l»>72) and Cirdy ( l*>72) all cotnmenled up*>M the diMi- 
culiy children hud in tinduijl rnuMipIe answers to given problems 
McNuughtt»n (l^f>^) rep*>rled the inability ol I2 year.i>ld children to see 
relatioriHhips within given data 

In part the divergent research findings could be attributed to the nature of 
Ihc problcMiis the child was being asked to solve and the level of mastery 
. demanded. Lovell based his comntf^ts upon *)bservalii>ns of subjects at- 
tempting u> solve Piage^liun problenfTsuch as flexibility of rods. <iscillation 
of a pendulum and combinations of colourless Vhemicul liquids These 
pmblcms were quite different from those used by Wicks where the children 
were asked n> respond to a social situation. Vandalism, the issue used by 
Wicks, was within the perstmij^ L*xp«rience of most children whereas the 
manipulation of chemicals or pendulums was not Morciwer. the different 
researchers accepted different levels t>t perfoniiance as being adequate 
L*)vcll appeared to expect each subject to be abib to identify arid consider alt 
logical combinations of four chemicals in solving the colourless liquids 
problem. On the other hand. Wicks accepted as adequate the fact that his 
subjects could suggest twt> alternative solutions from a much larger set of* 
pi.ssibiliiies With classificatmn skills. Higgins (1974) reported that, while 
some children had developed certain aHilities, u could not be assumed that 
eight-, nine and ten-year-olds had fully mastered basic elements of classifi- 
cation. 

^ In the present research, children included in the sample were able to 
generate aliernijjiYe answers to problems, seek evidence to support possible 
answers, see some relationships in the information gathered and infer infor- 
mation from photographs but the performance levels were well short of 
future potential as judged by adult performance. By comparison with adult, 
scores on the Element Tests, the achievement levels of the grade six children 
were only moderate For example , students averaged three solutions to each 
of the 10 problems presented on the Finding Answers Test. With the Puzzles 
Test ihc average number of pieces of evidence was slightly higher than two. 
Consequently, the explanation that training made no impact on improving 
thd subjects' Component skills of problem-solving because mastery had been 
achieved prior to instruction was untenable. 

Deficiencies in the training Drqgram were a more likely explanation for 
<he failure of subjects in special training groups to out-perform their peers in 
the control. TTie experiences provided to develop selected operative schemes . 
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were apparcntlv cither tu\t sutiieicnily inicnsive or not ilisirihutcil over a 
siiltieicni pcfUKi ot ?iine* or bolh, lo intliience perlt»riiuiiHe Nii iiiurc than 
two consecutive sessions were usijcl in rreatinent One U» spectt'ldBy draw 
ihc ullention ol siib)ecis tt» each ot the operative schemes measureii by the 
icslv — AfLwyrrs. P«;r/i*v, Hif()iin\ /*vo and Hi}(}iin\ tiH4t, ll was true, 
however, thai these skills were applieil in conibtnatii>n in litier iraining 
se>sions* where new pn>hlenis were consideretl. But when ci^nirastcil with 
tilher research the i>verall linie given lo develi>pin^ operative schemes was 
short (Wardropr/ u/ IW>; SciMt. 1973; Higgins. 1974V While locusmg 
tMily up^m interence-drawmg behavn^ur, the Higgins program, tor example, 
required 16 sessions t>t .^f> ti> 40 minutes duration tor compleiiiui. 

In the present stutly it has emerged that sutticient emphasis Was n<H placed 
upoff student priKiuctivity . Written respt>nses collected by the teachers at the 
end ot each training session indicated that only twi> i>r three suggesteil 
answers ii> any given prt>blem were the ncinn. lividence ci^Ilecieil lo supp^irt 
an answer iMily occasionally went bey4>nd three pieces of information Such 
limitations in responses were directly attributable lo the pnigram. When 
teachers used iriiHlet respiinses to illustrate appropriate behaviour mdy'two 
or throe possible answers were detailed. Rarely were more than three pieces 
of int\]niiatii>n used in supporting particular solutiims (see Notes of Lessons 
in^ Whitehead. 1975: Afipendix A). M4>reovcr. the duplicated paradigm used 
tt> record the results of each step of the enquiry provided space for only three 
possible answers and the area available fi>r listing evidence was severely 
restricted. These factors inhibited improvement of the child's operative 
schemes, and hence, perfomiance on Ihe Element Tests. 

In summary, the cause i^f the failure to improve a number of operative^ 
schemes associated with problem-solving appeared to lie with the shortness 
and lack of intensity of the training program. Explanations cj^ntring upon 
deficiencrcs.in test instruments, or levels of student mastery prior to trai/iing, 
were not seen as being satisfactory. 

Additional Comments on Treatments 

Three additional points^ abi>ut the training pn>grams need to be made because 
ot their relcvaqce u^ possible future development. First, all thfec experimen- 
tal teachers agreed that the presentation of the overview of the enquiry 
prtK'e^s in the context rtf crime-solving was highly successful. Children in 
Treatment One were very much involved and in the teachers' view enjoyed 
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- the activity of that particular session. It will be recalled that the crime- 
/ solving situation was used much more extensively, with the Productive ' 
, . ^Thinking Program (Covin^ion et aL, 1972), 

Secondly, the use of a general enquiry paradjgm as arecord sheet was very 
successful . The paradigm was similar to that developed By Rdbinson ei ali 
< (1972). In the view of the teachers, it helped direct the attention of the \ 

students to the various facets of enquiry and aided their recall of appropriate ' 
- detail. Significantly, howevdr^ no child included in the investigation used 
. the pad and pencil provided in the lest situation to record relevant informa- 
tion about the given problem. This was despite the emphasis in training 
sessions placed Upon note-making as a memory aid and the use of the enquiry 
^ paEadigm . The attention of all subjects was drawn to the pad and pencil in the 
test situation. Questions of interest are: *If subjects had made-notes wouljd 
the quality of the responses improve?' and * Why did they they not use the ' 
pad and pencil?'. - 

Thirdly, with Treatment Two. improvement in student performance was 
expected to arise primarily from student interaction. Through debate and 
observation of the approaches adopted by other students each individual was 
expected to develop appropriate executive, figurative and operative 
^ schemes- In fact, teachers reported that, in discussion, there was very little 
effective interaction between students. Few students appeared willing, to 
modify an opinion despite the presentation of convincing alternative solu- 
tions by other members in the group. The normal reaction to a conflicting 
position was to reiterate the earlier statement, often in a louder an^apre 
aggressive manner. Where a student, in presenting his casfe. was chalS^d 
by another student, the challenge appeared to be viewed as an irrefevant 
interruption and as such was ignored. Perhaps these jlMdents. being totally 
engrossed in their own argument, were utilizi|ig. all the M-space available to 
, them and were therefore unable to build in acfdf tional ideas advanced by their 
classmates. A less tenuous explanation, perhaps, is the possibility that the 
Problem Tasks and the context in which- they were presented were not 
sufficiently motivating for the subjects to learn. 
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9. Retrospect and Prospect 



Conclusions: A Summaiy x 

The- conclusions of the investigation can be Summarized as follows: 

• I. The mean differences between both Tieatment One and Two and the 

control were significant on the multivariate ^al^^is of scores from the 
four Problem Tasks. The univariate'analy^is for each Problem Task also 
revealed significant differences between the two training groups aiid the 
control. Subsequent examination of the estimates of effects' indicated a 
slg^flcant difference between^the means of Tileatment One andTreat- 
; ment Two. The explicit instruction program was a niuch more powerful 
influence upon performance than the treatment which primarily relied 
upon interaction between students and the experience of doing the tasks . 
Tmining successes were attributed to in^proved executive schemes. As 
a result of the experiences provided in training sessions it was main- 

• tainedjthat the subjects had a clearer view of the nature of the task. The 
possibility that improved operative or Hguiative schemes were major 

tpiactors in the observed ^success was dismissed after examining the 
.patterns of response^ in the data. " . % . 

2. Significant differences between the observed means of the three treat- 
ment groups were. identified ori the Concept Tests'— :Poverty and City. 
The performance of both Treatments One ^nd Two' were significantly 
/I better than Treatment Three. As with the Pro?>lem Tasks, Treatment 
""^e had a greater effect on performance than Treatment Two. Training 
success was attributed to the listing, grouping and labelling strategies, 
• together with the opportunity given to apply the ideas gamed to prob- 
lems pdsed. ' * . * 
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3. The null hypothesis expressing the absence of significant differences 
between the performance of the treatment Gtt>ups on the three Element 

^ Tests — Fimiing Answers. Puzzies and Working it Oi4t—was rejected. 
Large differenced between treatment groups were se^ to exist. From 
the univariate analysis it became cldar that the major source of the 
srgnificxint multivariate statistic was performance. on the Working it Out 
Test. On that test, the mean differences between Treatment One and the 
control was significant. The obsen/ed difference between Treatment 
Two and the control was not significant and thus accepted as a" chance 
fluctuation. In the time available, the experience of engaging in the 
' enquiry process without teachetvdirect ion was insufficient to improve 
the operative schemes associated with the Working it Out Test. Where 
explicit instruction was provided, significant gains, were made. 

4. The hypothesis that there would be no difference between the perform 
mances of the three treatment groups on theNiggins Inference Tests was 
sustained by the statistical analyses. 

5. The observed differences between the performance of the various 
treatment groups on the ACER Social Studies Tests were accepted as 
being due to, sample fluctuations. The nuJl hypothesis was accepted. 
The training programs were cqniribXiting nothing of significance to 
perfomiance on Social Studies terminology or comprehension of Social 
Studies material as measured by the ACER tests. 

6. The null hypothesis associated with durability of traii^ing was accepted. 
Training effects were not seen to be^urable on the four Problem Tasks. 
Although the relevant multivariate statistic was significanr. the decision - 

, was made to ignore it. This position was taken because/bf a strong 
. interaction effect with treatment effect. "Moreover, the source of the 
significant oijuUivariate statistic was performance on only one of four 
;jneasures. Treatment effects were not acceprted as being durable,.- 

7 . Statistically strong transfer effects were noted.:>The mean scores ot the 
two special treatment groups differed significantly from that gf the 
control. Treatment One subjects also performed significantly better on 
the two verbal Problem Tasks thkn the subjects in Treatment Ty^o. 
Compared to Treatment Two the training effects of Treatment One were 
al/Tio st twice as great. ^ 

8. j||pPnficant teachereffacts were noted in three analyses. These analyses 

concerned the Concept Tests, the Element Tests and the Higgins Infer- 
ence T'e'^/.v. Teacher effects oh the ACER Social Studies Tests, although 
rejected a.s being not significant at the .05 level, were on the borderline 
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of acceptability. With the Concept Tests the teacher effect appeared to 
be located in perfoiTnance on the C//v instrument. Statistical -in'fbrma- ■ 
tipi> failed to reVeal the source of the significant teacher difference. 
With the Element Tests ail three instruments had signiflcant univariate 
teacher effects. On Finding Answers and Puzzles the groups associated 
with Teachers One and Two significantly out-performed thojje si|bjocts 
with Teacher Three. Results from W(?rking it Out showed that the rneari 
score of the subjects working with Teacher One was significantly better 
than that of the students who worked' with Teacher Three. However,, 
with the Working it Out 'Test performance differences between the 
Teacher-^wo group and the Teachet" Three group were accepted as 
f'^chance rather than -statistical differences. Strong univariate teacher 
effects were noted on both Higgins Inference Tests. Groups of subjects 
allcx:ated to Teachers One and Two performed significantly better than 
those ass(x:iated with Teacher Three. 

There wa« not always a consistent pattcrri in teacher effects across the 
tests. Mo^^ver, the intensity of the effects varied. For example, esti- 
mates of te^icher effects' indicated that Teacher One was' twice as 
effective as-Teacher Two on the Puzzles test but on the Higgins instru-- 
ments the performance of the two groups were almost equal. Beings 
out.sidc the bounds of the investigation, the reason wKy such teacher 
effects. should have occi^ed was not exploredt althougfi'the possibJHty 
of initial group differences prior to training and differences in teachec 
instructional style were noted. 

SchooJ effects were significant on three sets of measures. With Fincting • 
Answers, and Working it Ow/, School Three perforrned .signifieantly 
abetter than School Four. The sarne. pattern wds Observed with -the 
Higgins Tnfjerence Tests and the ACER Social Studies- Tests. However, 
in addition/ in the latter instance the performance of School One was' 
significantly better than School Two. An examination of the charac- 
teristics of the schools concerned did not reveal the reason or reasons for 
the differences in performance. TTie only (]»lausible explanation ap- 
peared to be that the students'in one school compared to another did not 
put maximum effort into completing particular tests, - . 

10. Classroom^ effects were significant on the multivariate analysis of the 
ACER. St>cial Studies Tests.- However, because neither univariate 
analysis proved significant, the source of the significant multivariate 
statistic was not explored. Other than at a superficial level, suitable 
information on class characteristics revealed no clue to the observed 
differences in performance. ... • ' * 
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11. Only one multivariate interaction proved significant. That was a Treat- 
ment by Teacher interaction on the three -Element Tests, Such an 
interaction suggested that ^me teachers operated^telati yely better with 
one treatment in comparison to anotHer. The .source of the significant 
was the Working it Out' Test. Teacher One performed significantly 
better with Treataaent Two "compared to Treatment Three, than did 
Teacher Three. Teacher Two was less effective with Treatment One 
compared to Treatment Three than was Teacher Three . This interaction 
between Treatment and Teacher was explained tentatively in terms of 
teacher style. Perhaps some teaching styles more comfortably accom- 
modate certain teaching procedures. 

12. The experience of doing the Problem Task;is on one occasion did not 
significantly influence perFomiance. on a subsequent re- testing. Two 
analyses were undertaken^ and both implied the same conclusion. 

13. Although a significant ^blationship was noted between scmie of the 
component enquiry measures and the Problem Tasks, the relationships 
wereyiescribed. as moderate. Canonical coirelation analysis indicated 

^^Jbtffof the four possibl^ functions joining the two batteries of tests only 
the first was significant. The null hypothesis indicating no relationship 
betwfcen performance on the enquiry process tests and Problem Tasks, 
either individually or in linear combination, was rejected but it was 
noted that the relationship was not strong. 

Limitations' of the Study 

Before cCi^idering the educational implications of the findings summarized 
above, it is necessary to recogni^ that two features of the present study limit 
i^ie generalization of the resj^. These features were the attributes of the 
enquiry process being mea&red by the test instruments and the sample of 
students included in the investigation. 

Various views of what skills constitute the enquiry process have been 
advanced by writers (Nay, 1971; Michaelis, 1973; Victoria, Education 
Department, 1974). Alt such facets were not explored' in the present investi- 
,gation. Some that were^seeri to be crucial were separated out for examina- 
tion. Others were ignored in the testing program. Amongst the skills selected 
were the generation of possible answers, the gathering of evidence,, 
inference-making behaviour, and the ability to^ M^eigh up evidence associated 
with alternative solutions. For example, attention was not given to measur- 
ing the ability of children to identify problems as it was in the studies of 



Shulman (1965) alvd AUender (196p). With the Element Tests and the 
. Problem Tasks the issues were alr^dy identified for the student. On the 
Problem Tests, to rate responses, attributes similar to those measured sep- 
arately on the Element Test were used in combination. No attemp^as made 
to assess the quality or correctness of the solutions provided, as for example, 
in the studies of Wardrop et al. (1969) or Treffmger & Ripple (1970). It 
should, however, be pointed out that few, investigations have measured 
peifonmance against multiple criteria of any descripition* 

The sample was drawn from sixth grade Students in «ix primary schools. 
, The schools were located in middle-class areas of metropolitan Melbourne. 
Inner-suburban schools, country schools and schools in lower -socio- 
economic areas were not considered. Free of serious language problems, the 
schools selected were staffed by teachers and principals who gave their fiill 
co-operation to the project. Such schools Bid not provide a satisfactory base 
"from which to geheralize the findings of the present study to primary schools 
throughout Victoria. Mason (1963) for example, found that' training'success 
was influenced by the grade level of the subjects. As grade level increased. 
Ripple & Dacey (1967) found instructional materials became less effective ' 
in developing creative thinking abilities. Brydon (1967), -cited in Peel 
(1971). and Poole (1973) "Reported that cognitive performance was influ- 
enced by the socio-economic level of the subjects. Both Taba (1964) and 
Whitehead (1972) found, a very low relationship between performance on 
Social Studies Problem Tasks and socio-economic level but this could have 
be^O due to the lack of precision in measures of socio-economic status. 
Because of the constraints of the sample, a fixed effects mcKlel was 
employed in the statistical analyses. However, it could be argued that similar 
.resultTtothose obtained in this research might be expected in sch'cHols which 
=«xhibited similar characteristics to those vised in the investigation (Bracht &• 
Glass. 1968J. 
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Suggestions for Fur^6r Research. 4 

While providing informai^on on some questions, research studies tend to 
generate additional questions. Some df these-arise from the results of the 
investigation and others from what are judged to be limitations of the original 
project. The present study was no exception. Some suggestions for further 
research are therefore listed. • , t. 
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I . To examine the generality of the results of the present investigation it 
would be useful to replicate the study . In such replication, factors such 
as soOio-cconomic status and sex of subjectf^ school location, class- 
r%>m environment and class level should be taken into account. Brydon 
(J967) and Poole ( 1973) identified a significant link b<;tween socio- 

. economic class and cognitive style. Would the trairing provided in the 
present investigation be equally successful with siitnects drawn from 
lower socio-economic families? Wardrop et al, (1^9) and Johnston 
(1972) reported significant differences in performance levels between 
boys and girls. Girls out-performed boys on Piagetian tasks in the Dale 
( 1970) investigation. Do girls respond better to training than boys? It is 
possible that rural children do not perform as well on. some cognitive- 
ta,sks as urban children » Would ruraL inner city and ^ubDaban respond 

• ccjuaily well to enquiry training? 

The environments of 12 classroorris used in;the present investigation 
tended to be similar. In the main, they were towards the traditional end 
of the Dimensions of Schools scale (Traub^r«/., 1972). Would children 
.from more open educationaf environments have benefited from the 
programs to the same degree as tH& subjects in the p^^esein^ipvesti^aiion? 
In an educational climate where administrators are espousing what is 
labelled 'open education' anc|/ building schools on *open plans' the 
question becomes one of .some importance. . : ^. 

Is it possible that children Nurtured in the open educational style will 
respond better to the freer strategy adopted in 'jp-eatment Two of this 
project, than to the teacher directed approach of Treatment One? The 
Traub instrument could be used to help identify appropriate schools but 
it would be necessary to, makfe some modifications to bring the ques- 
tionnaire more frtto line with local practices. Some of the items, would 
fail to discriminate between .schools. 

. Investigations could also be directed towards exploring the relationshi]N| 
between performance on Social Studies Problem Tasks and component^ 
measures on the enquiry process. In the present investigation the rela- ' 
tionship was only moderate. Why should this be? Were there some 
enquiry abilities not being surveyed in the current battery of tests? After 
an analysis of the abilities being measured on the tests employed in this 
research, new instruments could be developed for use in future training 
studies. By this means, .the belief that performance on the Problem 
Tasks cntaiiUlniorc than the summing of achievcrtient on component 

. skills could be examined more closely. 
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3. The highly significant'fflfferences between treatment groups gained in 
the present study were attributed |o improved executive scHbmes rather 
than, to operati-ve schemes. With the research Ohon&CrutchrieJd 
(1969) and Scott ( 1 973) successes were associated with alerted opera- 
tive schemes. Both these latter studies achieved some measure of 
durability. Was it conceivable,' .given oniy a short training period, that^ 
executive schemes were more susceptible to fading than operative 
schemes? Perhaps this was a factor explaining the presencepf durability 

in some studies and its absence in othej's. In further research attention 
should be given to the amount of re-training necessary to re-alert 
^ appropriate executive schemes. In terms of training time, how much 
effort is required to reactivate dormant executive schemes? 

4. The question of transfer was one requiring further research. Tests 
demanding more distant generalization of enquiry skills thdn tjtiose used 
in the present investigation are necessary. Such resear<5h would add to 
knowledge concerning the existence of sp>ecific and/or general modes of 
thought: an issue not yet adequately resolVfcd (Stone & Ausubel, 1969; 
Johnston, 1972; Lovell, 1971). Tests similar toythose used by Case Sf. 

- Fry ( 1 974) in the physical sciences c6uld be used together with the more . . 
rigorous transfer tasks of Ripple & Dacey (1967) and Treffinger & , 
Ripple (1970). , 

5- A question of importance to the Soc'ial Studies curriculum designer is 
the extent to which the subjects trained in enquiry used that procedure* 
outside the classroortuRobinson et al. ( 1 972) noted the significance of 
this question. An assumption behind the recommendation of enquiry 
objectives in Social.Studies is that st^ents will adopt rational proce;- 

- dures when examining real problems of coneem to themselves and their . 
community. Do students employ the problem-solving strategies as part 
of their everyday method of operation? In the present research the 
explicit instruction proved to be a considerably more powerful influence 
upon performance than the approach where' children discussed prob- 
lems without teacher intervention. Is there a significant difference 
between these two programs in the attitudes they engender in the 
students towards a|>p]ying enquiry strategies? To help answer these 
questions a radio transmitter could be used to 'bug* the discussion of 
children outside school hours. Camboume ( 1 973) used this technique to 
study the verbal behaviour of grade one children. Obviously, such -an 
investigation would be fraught with dangers and difficulties but with 
child agreement, parental co-operation .and a little structuring of situa- } 
tions, not unrealistic. -r"^ 
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6. The theoretical base for the training programs used in the present 
research was that developed by Pascuai:Leone (1^70). Two tests— 
Biickward Digits and the Group Embedded Figures test — used in the 
present study related to that theory. The first measure pertained to the 
notion. of M-space and the second to the construct of field-dependence. 
Performance on these tests did not signiflcantly relate to performance on 
the Problem Tasks or component tests of enquiry. Why shouid this be? 
Saami (1973), after noting performance on the rod and frame tests from 
thtProductive Thinking Program (Covington et al. 1 972) . reported the 
view that field-dependence had doubtful iifiplications for complex 
problem-solving performance. Case (1972), using the,.WISC blocks 
problem as a measure of field-dependence, interpreted the lack of a high 
cprtelation between that test and anothertask as the lack of misleading 
clues ill the latter instrument. This^explanation fails to account for the 
lack of significant relationships between measures in the present study 
because the Social Smdies tasks were not devoid of misleading cues. 
Research is n^ded to establish the nature of the relationship between 
(performance on Social Studies problem-solving tasks and-the theoreti- 
cal constructs of M-space and field-dependence. 

7 . The present research focused upon an assumption underly ti/^g modem 
• Social Studies programs, namely that the rational operation of students 
can benefit from training. There are other important assumptions that 
this research has not examined. These refer to the relationship between 
improved enquiry skills and better decision-making; the relationship 
between rational enquiry and independence of thought and action; and 
the relationship between logical and systematic enquiry and the de- 
velopment of student empathy with persons of groups and cultures 
differing from their own. Research is required into whether these 
relationships actually exist. - , 

Some Educational Implic:ationS' 

The findings summarized above lend strong support to the view that Social 
Studies problem-solving behaviour of grade six children carr be improved 
through training. Such improvements are gained by presenting the student 
with a model of the relationships existing between various facets of enquiry 
and giving . him the opportunity to apply the various skills in solving rela- 
tively simple problems. Current Social Studies programs sometimes pro- 
vide, for the benefit of the teacher, an outline of the possible steps in a social 
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enquiry. No such. pro vision is ma^efor the child. The child is led through the 
steps 9f enquiiy by skilful teacher questioning. At no time is the child given 
anA>vervicw of the procedure (Taba^e/^/., 1971; Queensland, Education 
MpartiWent, 1972; Victoria, Education Department. 1974). This practice 
contrasts with that of the enquiry program developed by Robinson et ai. 
(1972), where the starting point of the activities y^as an introduction to a 
general enquiry paradigm. The findings of the present research support such 
: a procedure. Pre^sentation of the paradigm in the context of crime-solving 
strategies proved popular with students and teachers in the present investiga- 
tion so could well be repeated on future occasions. The crime-solving setting 
was used successfully, although more extensively, with grades five and six 
in the Productive Thinking Program (Covington^/ al,, 1972). 

The relative success of Treatment One compared to Treatment Two 
^suggested that carefully structured experiences are more beneficial to the 
enhancement of problenvsolving performatibe than situations where the 
child \s leftUo himself to discover af^opriate actions. More attention, 
therefore, should be given to class instruction in the teaching of enquiry. 
This view is contrary to the intentions of some programs currently used in 
Victorian primary schools. The Primary Science Curriculum Guide (Vic- 
toria, Education Department, 1969), for example, pointed out that a teach- 

* ing method emphasizing instruction was ^ not desirable. The contro\^rsy 
related to discovery learning, guided discovery, and expjository teaching has 
raged for some years (e.g. Friedlander, 1965; Shulman & Keislar, 1966; 
Herman, 1969). In the short term, however, greater gains in the problem- 
solving behaviour of grade six students appear more likely wl]^p^;^irect 
instruction is given in the appropriate skills. 

There is a place in Social Studies programs for the examination of 
relatively simple questions. Similar questions to those used in the training- 
sessions of the present research would be appropriate at the senior primary 
and junior secondary levels. Admittedly, thjs recommendation limits the 
time available to pursue more significant social probtems. On the other 

• hand* however, simple questions provide a better pppprtunity to view and 
apply the enquiry process as a totality. Children, when submerged in 
complex issues, often narrow their focus to small facets of the enquiry and 
fail to'sec the relationships between what t'hey arc currently doing, what has 
been completed and what is still to come. 9 

Previous research indicated tha^ some of the skills or operative schemes 
associated NVith enquiry were susceptible to training (Olton & Crutchfield, . 
1 969; Waflen et aL . 1 969; Wardrop et al, . 1 969; Higgins, 1 974). Such skills 
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included the abifity to infer information from data, the production of ideas, 
and the ability to sense discrepant facts. The present research supported the 
general conclusion of the earlier studies. More specifically, the present 
investigation showed that the ability of students to manipulate data Opuld be 
enhanced through training. This improvement arose from specific attention 
being given to the appropriate operative scheme. The teacher demonstrated 
to the students what was involved and opportunities were provided where 
they pnK;tised the skill. Where such attention was not provided and students 
were left to themselves to develop such a scheme there was no significant 
improvement. Social Studies curricula, in general, do not focus upon 
specific enquiry skills. In this regard. Social Studies programs differ from 
some mathematical progrilhis where attention is directed to the diagnosis of 
weaknesses in particular computation skills, and to the provision of remedial 
assistance (Victoria, Education Department, 1968; Biackell, Goodger, 
Haig, Izard, Smith & Whitehead, 1969). Such provisions appear to be 
Jacking in Social Studies programs. Where concern in Social Studies cur- 
riculum is with the <j|pveIopment of enquiry abilities, it seems appropriate to 
provide skill-building programs; programs where attention can be focused 
upon specific skills; occasions where the child's limited cognitive proces- 
sing capacity is not congested with a large nilrnber of cO'mpctrng mental 
schemes. Without such programs it seems unlikely, at least in the short term,^ 
to gain improvement in performance. Even where attention is directed to 
particular skills, care must be taken to identify the cqrrent level of perform 
mance and to ensure that the student is encouraged to surpass that degree of 
mastery. In the present research the ai:tivities asst>ciated with the generation 
of answers,, the identification of evidence to support a particular solution, 
and the enhancement of inferenclj-making behaviour were unsuccessful 
probably because sufficient attention was not given to the student's produc- 
tivity. . - - * 

As a result of ^e strategies employed In [he training programs, the 
figurative schemes of the subjects were significantly improved. This was 
reflected in the performances on the Concept Tests. It will be recalled that 
both training programs in the present study encouraged the listing, grouping 
and labelling of information gathered from phot<igraphs:. Although*sircss 
was not placed upon re-grouping and rc-Iabelling. the strategy used was vbry 
similar to that advocated by Taba er «/.(I97l), used by the Queensland 
Education Department' cr972), and developed further by the Victorian 
Education Dcpartmcht ( f974). Because of this sameness the present findings 
provided some empirical support for the practices advwated in the concept 
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development phase of" these Social Studies curricula. Furthermore, it would 
seem appropriate that the classification strategies should be adopted more 
widely in programs concerned with the enhancement df figurative schemes; 
programs such'as Health Education and Science. 

Since the treatment effects had dissipated some eight weeks after the 
completion of training, there was no justification for an uncritical acceptance 
of the programs used in the current research. In ah effort to obtain durability 
and transfer of skills to problem areas employing different enquiry 
strategies, the program would need to be enriched. Photographs of social 
situations prpvjded the focus for the problems exarhined in the present study. 
No attempt was made to build In direct experiences^ movie film or book 
materials. Role play and simulation games were not used. All these data 
sources are exploited in modem Social Studies programs (Taba et ai„ 1 97 1 ; 

, Whitehead, 1973; Victoria, Education Department, 1974). In addition, use 
could be made of programs which provide different types of problem 
situations (Covington et aL, 1972; Evans, Poole, Georgeff & Heffeman, 
1974). Built into the normal school curriculum these activities would assist 
the child to see that problem-solving is not just concerned with Social 
Studies. Indeed, problem-giving should not be divorced from activities in 
Science, Matljematics, English, Health or Art. With an expanded thinking- 
skills program the activities could be spread more adequately throughout the 
school year, thus increasing the possibility of achieving durability. 

Of the two programs used in the present research, one was consistently 
superior to the other on many measures. The better program was the one 
where the teacher had an initiating, instructing, demonstrating and integrat- 
ing role. Other research ha^ attributed stronger training effects to the active 
involvement of teachers (Covington, n.d.). At liast in the short term, the 
present research suggested that better student performance was more likely 
where the teacher played a directive rather than supportive role. Should a> 
teacher prefer to act more as a resource person in Social Studies, to be 
consulted by the cKildren as required, then greater attention may have tp be 
given to improving the communication skills of children. The general 
inability of subjects to listen to and to consider viewpoints that conflicted 
with their own was noted in the present research. Cognitive growth is 
unlikely to be ;achieved if the student fails to recognize and relate to the 

conflict existing between what he understands and what others understand. 
Again, an appropriate course of action would be for the teacher to assist the 

child to acquire the necessary communication skills. In this regard the work 

of Evans et aL (1974) warrants consideration. 
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Notwithstanding the highly significant statistical im|5»sict of the training 
programs, the actual level of performance achieved as a result of the 
experiences provided must be considered, in Piagetian terms, when it came 
to Social Studies-type problems, previous research described grade six 
students as concrete operators (Hallam, 1967; McNally, 1970; Johnston^ 
1972; Whitehead. 1972; Jurd. 1973; Nettle. 1975). Hallam and Jurd placed 
"the commencement of concrete operations at 12 years, an avei-age age for 
grade six children". Whitehead described grade six children as bfeing in the 
early phase of concrete operations. As a result of trainingrr^hc present 
rc^arch indicalet^ that the average level of performance was still in the 
concrete stage of operations but at a more sophisticated level. -Alternative 
answers to given problems were being considered and informatio» was 
adMnced to support them, but there were only very tentative efforts at tfte 
•systematic examination of evidence to reach a Fmal conclusion which is 
characteristic of the formal operational phase. Consequently the ability of 
these students to apply the fuIF enquiry proctfss as conceived by Dewey 
(1933) or more recently by Michaelis (1973) was still severely restricted 
despite the special training. Even where programs gave specific attention to 
the development of appropriate executive and operative schemes, the expec- 
tation that primap' school and junior secondary school students will be able 
to apply the enquiry process as a totality seems extremely optimistic. As 
already indicated. Social Studies programs, in the main, do not provide such 
intensive experiences. Therefore. to prtx:"eed further and introduce primary 
or even junior secondary students to the subtleties of the process and the 
differences that exist in its appliciition between different areas of knowledge 
does not seem warranted (Berlak. 1965; Connelly, 19^; Herron, 1971; 
Blachford. 1973). For primary school children, it is (he similarities in the 
pros:ess across subject areas that need cmphusis. Let the differences be 
highlightcd.later in the secondary schooLexperienccs of the child as is done, 
for example^ in the prograrn o'f Robin so^-r/ t^/ (1972). 

The final educationaMmplication rclaieyto the practice of State Education 
Departments of surveying educational achievement In various subject areas. 
Tests have been specially developed for this purpt>se. Two tests designed 
and used by the Victorian Education Departnient to assess acfiievement in 
StKrial StUdigs were used in the present jMfcstigat ion — Wards in Social 
Studies and Coniprehcnsion in Social .VmMPicRcrtchan & Wilkes. 1973). 
Performance both instruments correlated at a low level with both the 
Problem Tasks and the Element Tests, Assuming the Problem Tasks and 
component tests retleei objeeiives of teaching Social Studies, it appears 
likely that the current survey pn>gran) usetl in Victoria is tt>o restricted The 
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Acer Soclal studies Tests should therefore be supplemented by other 
instruments. Additions could include tests like the Problem Tasks and^ 
component measures tests used in the present reseArch. 

In summary, the ability of grade six children to employ the enquiry 
process can be improved- Such improvement caji b« achieved by drawing the 
child attention to hn overview of the process. Both figurative ^nd operative 

. schemes can benefit from class experiences. In the short term ,at least, 
improved executive* figurative and operative schemes are .more liHely to 
emerge where the teacher isiictively engaged in instructing and demonstrate 
irfg appropriate behaviour than a program where students are le& to identify 
appropriate Actions for themselves- In addition, where it is desirable for 

-problem-solving skills to b^ lasting and transferable to new^ tasks it appeafs 
likely that training will need to be applied consistently throughout the school 
year and across different subject areas. Considering the sophistication *of 
gracle six students in applying the enquiry process, attention might best be 
directed towards the similarities in the prpcess across subject areas rather 
Ihan the differences. 



Concluding Remarks ^ 

Recently Social Studies programs have come under close scrutiny in Au^^. 
tralia. New curricula have been and arc being developed in all Stdtes at bcnh 
the primary aQd secondary school levels. The current research has brought 
foi;ward evidence of importance to teachers and curriculum workers engaged 
in these developments. From the results of the study ^ empirical support has 
been gained for some of the teaching practices advocated; a cauti9nary note 
sounded about the ov^^optimistic objectives of some programs; and indica- 
tions given of aCt^^^B thift could profitably be included in subsequent/" 
.curriculum dcvelo^W?ms. 

The impact of two training programs upon the cognitive performance of 
grade six children has been examined systematically. Answers werC gained 
to the following questions. Can students be trained to apply the enquiry 

^pr^>cess? What are the components of the training which account for success? 

. Did the training effects transfer to tasks different from those experienced in 
class? Did the training effects persist some eight weeks after the completion 
of training and what was the relationshopibctween performance on problem 
tasks and pHrrforniancc. on component skills of enquiry? Hopefully the 
answers to and discussion of these questions will contribute to improved 
cIass.rcH)in practices in the teaching i>f Social Studies; 
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Appendix 




TABLE 9 

quenca of Effects In the Analysis of Variance 



Source 



Constant - 

Treatnnefit. eliminating constant 

Teacher, eliminating constant and 
^ treatment 

School within teacher.elimlnating 
constant, treatmen^and teacher 

# Class nested within smsol and 
teacher, eliminating constant 
and ail main effects 

Treatment x teacher, eliminating all 
• above 

Treatment x school/teacher, eliminating 
all atxsve 

Treatment x dass/schooi/teacher, 
eliminating all else 



A: 
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TABLEJO ■ 

Diicrbtlon of ftiti on all CrlHrlon Mniuni InTirmi of 
TfuMOrokipi 



ffovtrty 

t 2 .3 t 



^^""SJ ACERW&iid ^ ACERCwipw/itfwIOfl 

2 4 1 3 ■ 1 2 3 1 2^ 3 1 2 3- 



' "'to ri 71 ro' 7t' 71 > 70 ■; 71 71 70 7r TlC" •» 

4.0J 1« 2,70 4.14 3a J.44' 3,44 m 1.7S 3,66 ^62 ^.09 2652 25,06 24J2 25i2 24,67 2M 

» . iJS' tT! 1,36 1,05 1,02 1.13 2,21 ilO 1.81 1,07 1^5 1,69 6,32 «■» «■»] «• J" 

Sm ■ -IJJ -1.24 1.21 ^.36 -1,15 -1,36 -1,44 ,-0i1 -0,32 -1,36 -0,10 0,73' 0.14 H).56 ;0,41 .M -Hi^ 

mm .^i m 1,66 -ft79m]4 0,29 M1.05 0,61 0,91 04? OW 0,r^.66 -0,62 H),68 0,46 0.67 «44 



,13,2312-312 3123123123 



HI ■ <Ki « S7 « ffl ilr, er 63 > 97 to 71 6t< 70 71 69 67 67 66 87 67 
5 j8o5,M31,33a3321.29Mi1 22.79 17.02 16.86 8« 7.94 7.44 0.47 (.» IIJIJI* J^I'JW J« JJ' » 

sSSn -Ije-iiH til Odl K TmMO 0.69 lo? 432^ 0,27 0,06 0,60 0,06 0,31 



pi'. 



■TABIfll 

StimiMry ol Amlyilt of Virlmet for Four PnbiiiR TMki 



Simultaneous Test 



Univariate FStalistle 



* . 



Source 



jcomtant 
Tiealment 
Jaacher . ' ' 
Sdiooiwteacner 



TiMientx teacher 
Treatment xsdiooi 
Tiwtmentxclass 



dl A F df Poverty Qtf , ' HvSm Fam/ne 



1 
2 
2 
3 
8 
4 
6 

■12 



0.72 . W" (8,344 
'1:26 18,344' 
1.13 



0.87 . 0.98 



0.85 1.22 
0,72 1.24 



24,601.2 
16,526.1 
24,601.2 



ii.ir 

0.14 

0^ 

1.58 
0.20 
1,24 

1.35 

■ * . 



13,14"' 

0,40 

1,92 



0.23 
1.09 ' 
0.92 ' 



11.92"' 14.16"' 



1.65 
1,55 , 
0.23 
1.70 
2,14* 



0.65 
0,27 
1.28 



1.34 



m 



.Mean Squares 
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2.71' 3.79 4,12 3.08 



"'si|)nlllcantatp<.OOl 
.'*slgiicantatp<,01 
'',splcantatp<.0S 



N=211 
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TABLE 12 

Estlmatos of Effects Between Treatment Groups on 
Problem Tasjc: Povmrty 



Estimated 
Means 



Estimates 
of 
Effects 



Standard Estimates of 
Error of Effects In 
Estimation S.D. units 



Treatment 1 
Treatment 2 
Treatments 



4.03 
3.44 
2.71 



1.3 V 
0.72* 



0.28 
0.28 



0.80 
0.44 



'significant at p<.05 



TABLE 13 ' > 

Estimates of Effects Between Treatment Groups on jgk 

Problem Task: City 





Estimated 


Estimates 


Standard 


Estimates of 




Means 


of 


Error of 


Effects in 




* 


Effects 


Estimation 


S.D. units 


Treatrnent 1 


4.14" 


1.69* 


0.33 


0.87 


Treatment 2 


3.23 


0.77* 


0.33 


0.39 


Treatment 3 


2.46 









'significant at p<.05 



TABLE 14 

Estimates of Effects Between Treatment Groups on 
Problem Task: Indians 





Estimated 
Means . 


Estimates 
of 
Effects 


Standard Estimates of 
Error of Effects in 
Estimation/ S.D. units 


Treatment 1 
Treatment 2 
Treatment 3 ' 


3.44 
2.^ 
1.76 


1:69* 
0.82* 


0.30 0.83 
0.34- 0.40 

/ 


'significant at p<.05 ^ 


- * 




/"^ 1 

y' 

( 



1.19 
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TABLE 15 

Esllmatos of Eftocts Between Treatment Groups on 
Problem Task: farh/ne 



Estimated 
Means 



Estimates Standard Estimates of 
of Error of Effects tn 

Effects Estimation S.D. units . 



Treatment 1 3.66 1.57* 
Treatment 2 2.62 0.53* 
Treatment 3 2.09 


0.30 0.90 
0.30 0.30 


'significant at p<:.05 - ' . 




> • 




TABLE 16 

... 


* 


Summary of Analysis of Variance for Two 
Concept Tests: Poverty and City 


Simultaneous Test 

• 

^ t 


Univariate F 
Statistic 


Source ' df A . F df 

— ! J.. 


Poverty City 



^ — ^1 
V Ti 



onstant 
Treatment, 
eliminating 
constant, teacher, 
school and class 
Taacher 

School w teacher 
Class w school/ 
teacher 

Treatment x teacher 
Treatment x school 
Treatment x class 



1 



0.87 6.39' 



(4,344) 8.45*** 7.37' 



2 


0.95 


2.40* 


3 


0.96 


1.33 


6 


0.95 


0.79 


4 


0.94 


1.47 


6 


0.94 


0.97 


12 


0.86 


.1.09 



(4.3441 
(6.344) 

(12.3441 
(8,344 
(12.344 
(24,344) 



0.46 
0.59 

0.22' 
2.14 
1.13 
1.52 



3.75* 
2.15 

1.27 
0.98 
0.86 
0.68 



Mean Squares 



Within 



173 



2.75 



3.93 



Total. 



N = 209 



***signific^t at p<.OOl 
*" significant at p<:. 01 
,* significant at p<. 05 



i 
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TABLE 17 



•Estlmatot of Efftocts B«tw«#n Trvatment Groups on 
The Concept Teat: Poverty 





--j^ 

Estimated 
Means ^ 


Estimates 
of 
Effects 


Standard 
Error 
Estimation 


Estimates of 
Effects in 
8.D. units 


Treatment; 1 
Treatment 2 
Treatment 3 


8.60 
7.95 
7.44 


1.16* 
0.51' 


0.28 
0.28 

• 


0.70 
0.31 



^significant at p<.05 



TABLE 18 



Estimates of Effects ^atvyeen Treatment Groups on 
Tlie Concept Test: City 





Estirnated 


Estimates 


Standard 


Estimates of 




Means 


of 


Error of 


Effects in 






Effects 


Estimation 


S.D. units . 


Treatment 1 


9.47 


1 .29* 


0.34 


0.66 


Treatment 2 


8.88 


0.70' 


0.34 


0.35 


Treatment 3 


8.18 









'significant at p<.05 



TABLE 19 

■ Estimates of Effects Between Teachers on 
The Concept Test: City 





Estimated 


' Estimates 


Standard 


Estimation of 




Means 


of 


Error of 


Effects In 






Effects 


Estimation 


S.p. units 


Teacher 1 


9.29 


0.41 


0.34 


0.21 ' 


Teacher 2 


8.37 


-0.51' 


0.33 


-0.26 


Teacher 3 


8.88 


* 





TABLE 20 



Summary of Analysis of Variance for Elamant Tests: 
Ar\m¥fr%, Puzximm and Working It Out 





Simultaneous Test 


Uhtvariate F Statistic 


Source 


df A F df 


Answers Pu^les Working 

ft Out 



Constant - 1 

Treatment 2 

eliminating 

constant. 

teach«r 

school 

and el€iss 

TeiEicher. 2 

eliminating 

constant. 

treatment. 

school 

and class 

School 3 
w teacher 

Class w school 6 
/teacher 

Treatment 4 
X teacher 

Treatment 6 
X schoot 

Treatment 12 
X class 







Mean Squares 


Within 146 




50.35 47.12 25.92 


Total N^182 






"•significant at p<.001 
*• signiffcant at p<.01 
• significant at p<.05 


■ r 

1 





0.69 9.71*" (6.288) 2.56 4.49* 27.64*** 



* 



0.65 11.34*** (6.288) 13.86*** 21 .26**^ 25.26"' 



0.75 


4.87*** (9,350.6) 


4.96** 


2.26 


' 3,01* 


0.83 


1.50 


CI 8.407.8) 


0.55 


3.12** 


2-39* 


0.85 


1.97* 


ri 2.381. 3) 


2.08 


0.28 


4.34** 


0.90 


0.83 


(18,407.8) 


1.44 


1.08 


0.37 


0.85 


0.67 


(36,426.2) 


0.59 


0.37 


0.81 



TABLE 21 

Estlmatos of Bftocts B^fwMn TrMtnwnts 
on eiomoht T«st: Working It Out 





Estimated 
Means 


Estimates 
of 
Effects 


Standard 
Error of 
Estimation 


Estimation of 
Effects in 
S.D. units 


, , Treatment 1 
Treatment 2 
Treatment 3 


22.98^ 
17.15 
16.69 . 


6.29* 
0.47 


0.93 


0.09 


'significant of p<.05 




A 






« 


TABLE 22 






Estimates of Eff^ts Between Treatments 
On Element Test: Puzxl— 


• 




Estifl^ated 1 
Means 


Estimates 
or 

Effects 1 


standard 
Error of 
Estimatioii 


Estimation of ■ 

Effects in 
'S.D. units 


Treatn)0nt 1 
'•Treatment 2 
Jreatment 3 


25.36 
21.53 
23.95 

• 


1.41 
-2.42' 


1.25 
1.26 


0.20 
-0.35 


'slgnlfieaqt at p<.05 




.» 







TABLE 23 



Estlnuites of Effects 
on Element Tf 



itween TMchers 

I: AnswBn- 





Estimated 
Means 


(Estimates 
-3 Effects 


Standard 
Error of 
Estimation 


Estimation Of 
Effects In 
S.D. units 


Teacher 1 
Teacher 2 
Teacher 3 


^3^81 
_^31.68 ' 
27.31 


6.50' 
4.37' 


1.29 
1.29 


0.92 
0.62 


•significant at p<.05 








^ 
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TABLE 24 



on etoMnt T*st: puMJtlmi 







Estimated 
Means 


Estimates 

of 
Effects 


Standard Estln^tlonof 
Error of Effects In 
Estimation S.O. units \ 


TMich«r 1 
TMicfw 2 
Teacher 3 


28.05 
22.86 
19.92 


8.13' 
2.97* 


1.25 1.18 
1.25 0.43 

* 



^significant at p<.05 



TABLE 25 



Estimates of Eflsets Between Teachers 
on Element Test: Working If Out 





1 




Estimated 
Means 


Estimates 
of 
Effects 


Standard 
Error of 
Estimation 


Estimation of 
Effects in 
units 


Teacher 1 
Teacher 2 
Teacher 3 

e^t^_iA A 






22.66 
17.66 
16.48 


6.22* 
1.19 


' 0.92 
0.93 


1.22 
0.23 



School 1 
School 2 
School 3 
School 4 
School 5 
School 6 



TABLE 26 

Eetimates of Effects Between Schools . 
Nested WIthlh Teachers on Anw^vrm Tesf/ 



Estimated^ Estimates Standard Estimation 
Means of . Enw^ of- 3^ Effects 

Effects £stimatl6n In S.D. 

units 



34. 

32.4 
34.95 
28.41 
26:53 
28.09 



2.26 
6.55' 
"1.56 



1.85 
1.86 
1.79 



0.32 
0.92 
-0.22 



'significant at p<.05 



».• 
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TABLE 27 

Ettimatos of Cffacts MwMn Schools 
Nootod Within To«chor» on Working It Out 



Sohool 1 
School 2 . 
School 3 
School 4 
School 5 
School 6 



"significant at p-^ .05 



Eatimated Eatlmataa Standard 



Means 


of 


Error of 


of Effects 




Effects 


Estimation 


in S.D. 








units 


23.79 


2.21 


1.33 


0.43 


21.58 








19.17 


3.02* ■ 


" 1.33 


0.59 ' 


16.15 








16.95 


0.9? 


1.28 


0.18 


1,6 01 







TABLE 28 



Estimated Means for Teacher -IM^reatment Interaction on 

n^ut 



\ — 


Teacher 1 


' Teacher 2 


Teacher 3 


Treatment 1 
Treatment 2 
Treatment 3 


27.61 
22.01 
18.45 


19.45 
i6-72 
. 16.82 


21.89 
12.73 
14.81 



TABLE 29 

Estimates of Effects for Teacher X Treatment Interaction on 





X^echer 1 


Teacher 2 Teacher 3 


Treatment 1 
Treatment 2 ' 
Treatment 3 


2.06- 
5.6V 


-4.47* 
1.96 


"Significant at p<. 05 . , 

TABLE 30 

Standard Errors of Estimation for Teacl>er X Treatment 
Interaction on Working It Out 




Teacher 1 


« Teacher 2 Teacher 3 


Treatment 1 
Treatment 2 
Treatment 3 


2.27 
2.28 


2.23 
2.27 




160 


145 

0 
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V TABLE 31 

Summary of Analysis of Varlanoa for HIgglnm tntfmncm Taafs 



Source 



Slmultanooua Test Untvarlate F Statistic 



df 



.Constant , 

reatment, elimlnattng 
constant, teacher, 
school and class 
Teacher, eliminating 
constant, treatment, 
and school 
School w teacher 
Class w school/teacher 
Treatment x teacher 
Treatment x school 
Treatment x class 



1 



df H/ggins 2 H/ggina . 4 



1 



0.99 0.39 (4.326) 0.63 



0.46 



2 0,78 11. 05"* (4.326) 19.12"* 15.?2*" 



3 


0.82 


5.54'" 


6 


0.92 


1.09 ( 


4 


0.96 


0.94 


6 


0.95 


0.76 ( 


12 


0.88 


0.93 (; 



(6.326) 
12.326) 
(6.326) 
12,326) 
24,326) 



2.69* 

0.41 

0.89 

1.31 

1.00 



9.18'" 

1.20 

1.51 

0.56 

0.59 





Wfthin 


164 


Mean Squares ■ 
1 5.43 1 5.30 




Total 


N - 200 






•**signif leant at p*' 
*' significant at p- 
' significant at p^^ 


.001 
.01 

.05 • 


i 



TABLE 32 

Estimates of Effects Between Teachers on 

HIgglns /n/erence Tesf Two 



1* 


Estimated 
Means 


Estimates 
of 
Effects 


Standard 
Error of 
Estimation 


Estimates of 
Effects in 
S-D. units 


Teacher 1 
Teacher 2 
Teacher 3 


11.43 
11.32 
7.83 


3.60' 
3-49' 


. 0.71 
0.70 





.05 



TABLE 33 



Estimates of Effects Between Teachers on 

HIggins Inf»nnc9 Tesf Four 



1 


'Estimated 
Means 


Estimates 
of 
Effects 


Standard 
Error of 
Estimation 


Estimates of 
Effects in 
S.D. units 


Teacher 1 ' 


11.47 


3.44- 


0.70 


0.85 


Teacher 2 


10.60 


2.57- 


0.70," 


0.64 


Teacher 3 


8.03 ' 




'significant at p< -05 

146 * 


161 


e 







TABtE34 

IstlfiMitosof Cftocta >»t w n Schools on 



MmtM of 



Standard Estlmataaof 
Error of Effada \n 
Eatimatlon S.D. unlto 



School 1 
8ohool2 
School 3 
School 4 
School 5 
School 9 



10.97 
11.88 
12.21 
10.43 
8.66 
7.00 



^.91 
1.78 
1.66 



i.op 

0.99 
0.99 



-0.22 
0.44 
0.41 



TABLE 35 

EatlnMitaa of Effacta Batwaan Schoola on 
HIggltm Infmrmncm Taat Four 



School 1 

- School2 % 

- School 3 
School4 
School 5 
School 6 



'aignifloant at p<.05 



Eatimatad Eatimatas 
Maami : of 



10.97 
11.97 
13.00 




8.20 

7.77 -O.St 
8.28 



Slandald Eatimataaof 
Error of Effacts in 
Eattmation S.D. unlta 

1,00 , -0.25 
0.98 1.19 
0.99 -0.13 



i 



ERIC 



147 



162 



m .4 



TABLE 36 

r 

Summary of Analyala of Varlanoa for ACER Social Studlaa Taata 



Souroa 



8lmu|tanaoua Taat Unlvarlata F Stattatic 



,1 



df 


A 


F 


df 


WordB 


Comprm 
hmnBton 


1 
2 


0.99 


0.44 


(4.336) 


0.29 . 


0.08 


I' 


0.95 


2.39 


(4,336) 


3.85* 


3.53* 

• 


3 


0.91 


2.78' 


(6.336) 


1.09 


4.03" 


6 
4 

6 
12 


0.68 
0.96 
0.95 
0.89 


1.93* 
0.82 
0.66 
0.87 


« 

(12,336) 
(8,336) 
(12.336) 
(24.336) 


0.71 
0.94 
0.35 
0.61 


0.82 
1.44 

0.50 
0.29 



Conatant 
Traatmant, allminaling 
oonatant, taachar. 
acfiool and class 
Taachar. alimlnatfng 
oonstam. traatmant, 
school and class 
School w taachar 
allminating constant 
traatmant. taachar 
and class 

Class w school/taachar 
Traatmant. X taachar 
Traatmant x school 



Within 169 




Mean Squares 
44.95 75.03 , 


Total N»205 



significant at p<.Ol 
significant at p<^.05 



TABLE 37 

Estlmalas of Effacts Bf tWaan Schools on ACER 
Social Studlas Taat: Comprmhmnmlon 





Estimated 
Means 


Estimates 
of 
Effects 


Standarcf Estimates of 
Error of Effects in 
Estimation S.D. units' 


School 1 


28.99 


4.67* 


2.14 


0.54 


School 2 


24.32 




School 3 


28.21 


4.82* 


2.09 


0.56 


School 4 


23.39 




School 5 


24.42 


3.03 


2.07 


0.35 


School 6 


21.40 





'significant at p<.05 



I4S 











TABLE 36 




Summary of Analysis of Vsriano 


• on Prottlam Taska 




at Dalaya^ Po»t-T«sllno 


B ~ 


Slmultaneoos T««t 

> * 


Unlvarlata F Statistic 

J* 

: ' ^ f 


Source 


df A F df 


PovBftytStuma Indimnn ljk>fd 



Constant 1 
Traatmant, eliminating 2 
oonatant. taachar. 
school and class 

Taachar 2 

School w teacher . 3 

Treatment x teacher 4 

Treatment x school 6 



0.77 2.83'* (8.156)10.29***3.08 1.16 1.69 



0.71 3 72*** 
0,84 1.17 I 
0.82 1.03 I 
0.56 2.08** I 



(8.158) 0.20 
;12,209.3) 1.03 

16,241.9) 1.55 
;24.276,8)2.77* 



2.01 1,61 
2.35 0.54 
0.43 1.47 
1.28 1.25 



10,83"* 
2.06. H 
2.13 ' 
3.33'* 





1 


Mean Squares 


within 


82 


2.30 2.765.15 2 57 


Total 


N 100 


- — * »■ 1 ^ 



w 

EM^IIMf^^l II at y .U I t 

' significant jst IP - .05 ' 

- <^ . ' TABLe'39 : 

^ Estimated Means on ProbWm Task: Po^mrty 

at Delayed Administration 







Schoole 










1 


2 ' 


3 


4 


5 




Treatment t 
Treatment 2 
Treatment 3 


4.40 

•3.01 
3.74 


4.69 
4.43 
2S>4 


4.06 
4.61 
1.90 


.4,63 
2.44 

3.50 


4.38 
4.06 
2.73 


, ^ ^ 

4.71 
3.39 • 
3.06 



TABLE 40 

# Estimates of Effects and Standard Error of Estlmatlan 

Between Treatments x Schools Contrasts on Poyerfy/Test 








Schoots 








• 


1 — 


2 


3 — 


4 


5 — 


6 • 




Effeets 


S E. 


Effects - 


S.E 


Effects 


S.E. 


Treatment 1 
Treatment 2 
Troatmenl 3 y 


-2.00 
-3.12* 


1.36 
1.29 


1.03 
3.77* 


1.34 

1.27 


-O.01 
1.00 


1.24 
1.24 



^significant at .05 
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TABLE41 



Estimate Means on' Problem Task: GottHlBldM 
Admlnlstorad at Daiayad Test Session 







■ 1-.. 






... '-5 


6 


Treatment 

Treatment y> ' 
Treatmerit 3 


4.27^ 
3.19^ 
2.08 / 




1-71 2,72 ^ 
3.48 O.P 
U78 2.48 


1.20 
1:52 
1.44 


« 2.04 
1.52-'' 

• 0.61 

— • 



TABLE 42 . 
eMmatos-of ^iN^ts and Standard Error of Estimation 









Schools 






- — — V — ^ 


1 — 


2 


3 — 4 


5 — <' 


6 




Effects 


S.E. 


.Effects -S.E. 


Effects 


S.E. 


Treatment 1 
Treatment ^ 
Treatment 3 


3.20* 
1.25 


1.43 
1.37 


0.69 1.42 
4.41- '1,33 

J 


-1.67 , 
M).83 


1.31 
1.3^ 


'significant at p<.p5 



4 



150 



TABLE 43 

Estimates off Effects Betaken Teachers 
on Problem Task: Goldttmda 



'ERIC 



1^ 





Esttnfated 
Means 


Estimates 
of 
Effects 


Standard 
Error of 
Estimatidh 


Estimates of 
Effectsrui 
S.D. urlEs 


Teacher^ 2 
Teacher 3 


- 3.18 

i.gi V 

.1.39 ' 


1.7d* 
0.60 


0.39 
0.39 


1.12^. 
0.37 

4 



V 



V" 



44 



Summary of Afiaiysls of Variahce oli Transfer Tasks 

Simultaneous Test Univariate F Statistic 



Souit^e 



dff A 



df 



Indians Famine 



Constant 

Trciatment, eliminating 
ooriatant, teacher, 
school, and dasis 
Teaipher 

Schbdl w teacher 
Class w'school/teacher 
Treatment x teacher 
Treatment x school 
Treatment x class 



2 0.81 9.54^* 



(4«34d) 11,92*" 14.16' 



0.95 
0.96 
0.94 
0.97 
6 ,0.92 
12 0.82 



2 
3 
6 
4 



2.49* 

1.05 

0.87 

0.77 

1.18 

1.52 



(4,348 
(6,348^ 
(12,348 
(8,348 



^12.348 



(24,348! 



4.46* 

0.65- 

0.27 

1.28 

0.65 

1.34 



1.86 
^1.65 
1.55 
0.23 
1.70 
2.14* 



Mean Squares 



in 



175 



Total N=211 

•••significant at p<,001 
*• -significant at p<.01 
• significant at p<^.05 



4.12 



3.08 



TABLE 45 

Estimates of Eff^ts Betvween Troatmante on 
Transfer Task: Indiana 



' 


Estimated 
Means 


Estimates 
of 
Effects 


Standard 
Error of 
Estimation 


Estimates of 
Effects in 
S.D. units- 


Treatment 1 - 


3.45 


1.68^ 


% 0.34 


034 


Treatmem 2 - . 


2.58 


0.81 • 


0.34 


0.41 


Treatment 3 


1.77 / 







'significant^t p<.05 



166;>t 




/ 1 



\ 



: TA&^E.46 

Estimates of Effibcts Between Treatments on 
Transfer. Tasf^:f'am/fTe 



Treatments 
Treatment 2 
Treatment 3 

'significant of f>< .05 



timafes of 



^Estimate(j Estimates Standard Estimates of- 
Mean6 of^ - Error^of Effects in 

1 Effects Estimation S.D, ynits 



3.66 
2.62 
2.09 



Or.53* 



•0.30 



0.8^. 
0.3t 



J- 



, TABLE 47 

Estimates of Effects Between Teachers oh 
Transfer Tasic: /ncT/dns 





Estirnated 
Means 


Estimates 
of 
Effects 


Standard 
^rror of 
Estimation 




Estimates of 
Effects in 
S.D. units . 


Teacher 1 y - 
Teaclier 2 C i ' 
Teactier 3 V 


3.O0 
2.76 
* 2.03 


0.97* 
0.74* 


0.34 • 
0.34 


0.47 ^ 
0.36 


'significant at p<.05 











/ TABLE 48 

Summary of Analysis of Variance for Test-Retest: 

Control Groiip 





Simultaneous Test 


Univariate F Statistic 


Source 


df 


A F df 


Poverty City Indians Falhine 


Constant - 


1 




^ 1 ^ 


Tests 


1 


0.98 0.30 (4,65) 


0.09 - 0 09 1.03 0.16 


* 






Mean Squares ■ 


Within . ^ 


68 




. 1.88 3.81 ^.32 2.96 


Totsrt / N 


= 70 







r52 



1 



■in 



TABLE 49 



' Summary of Variance for-Test-Retest: 
Total Sample 



Simultaneous Test 



Univariate F Statistic 



Source 



df 



A 



df/-^ Poverty City Indians Famine 



Constant 1 

TQsts, elimin- 1 
atlhg tdn&taht. 
and treatment 

Treatment " - Z, 0 

Tests x^treatmeht 2 0.97 0.74 (8,398) 1 .06 



0.98 d.7B (4,199) 1,28 0.70 0.20 0-52 
).77 7.1 1"* (8.398)10.94*"1 1.69"M2.34"*ta:i4*^ 



t 



O.02 



1.2^ 



1.29 



Mean Squares 



Wahin 



202 



2.74 



3.79' 4,24 3:40 

\ ■ ■ — — 



Total 



N = 208 



•••significant at p<.00l 
•• significant at p^. 01 
• significant at p -.05 



/ 



TABLE 50 

Correlation Coefficients Between Cornponent Measures 
^ . . of Enquiry artid Problem 'Tasks (1^^172) 





Poverty 


City 


, iH^ians 


Famine 


Poi/erty Concept 


0.14 


0.22* 


0.23* 


0.18' 


City Concept 


0.18* ' 


0.27* 


0.28* 


0.12 


Higgins 2 


• 0.04 


0.11 


0:21 * 


0.17* 


Higgins 4- 


-0.03 


0.10 


• 0.15* V 


0.01 


Answers 


0.06 


0.18* 


0.30* 


0.28' 


Puzzles 


0.15' 


0.18* 


0.40* 


0.20* 


Working It Out 


0.08 


0.21* 


0.39' 


0.24* 


*Signrficant at p- .05 

» 
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* ' ■•■ ■ ' ■ • ■ ■ . ' ■ * 

Chtf-Squara Tests of Successive Latent Roots for 
Canonical Anaiy;Sis of Seven Enquiry Components 
and FcMir Problem Tasks 



Number cf 

Roots^^ 
Removed 


. Canonfcal 
' R 


R '• • 
Squared 


ii^ured ^ / 


df . 


P / 


0 
1 
2 

' ■ 3 


0.53 
0.23 ' 
0.19 
6.12 


0.28 
0.05 
. 0,04 
0-02 


71.1 
17,5 
8.8 
2.5 


V 28 

No 

4 


<.0O1 
N-S. 
N.S. 
N.S. 



TABLE 52 



Transformation Weights and Factor Structure 
Coefficients of Canoplcal Variates 



—1 Transformatfon Wefghts Structur e Coefficients 

Predictor Measures i j — '■ — 

Poverty Concept " o.32 



Higgfna^ 0:03 0 42 

Working ft Out , , aaT g;^^ 

Variance Extracted 034 ~ 

Criterion Mea^res" ~ ~ ~~ 

Poverty o.05 ~~ 



City 

Indians ^ 555 



FaminB 



0.38 

0.25 ^ 0.62 

0.94 



0.22 0.64 



Variance Extracted 0 46 

' Canonical R 0 53 

Canonical R^ * 0 26 

Redundancy of Criteria ' 0 13 

given Predictors 

Total Reduridancy O 15 
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